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SUMMARY

The research and development cffort at the US Army Medical
Research Laboratory, Fort Knox, Kentucky, is devoted to psycho-
logical studies of the soldier; laser radiation; methodology relating
to the collection, processing, preservation, shipment and transfu-
bion of hunian blood; the health of laboratory animals; and detoxifica.-
tion of snake venom.

The progress during Fiscal Year 1967 and the current status of
the various work units are reported herein.
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FOREWORD

The work of the Blood Transfusion Division continued to expand,
and during the last half of the year, a Blood Donor Center was estab-

lished in order to carry out the additional rnissionof supplying quanti-
ties of whole blood to the military.

Accelerated laser research shows promise of opening new areas
of increasing importance and value to the combat soldier. More inten-

sive work is being directed toward establishment of safety thresholds.

Research involving snake venoms was somewhat reduced during
FY 1967, with a part of the effort of the' Biochemistry Division being
redirected to studies involving blood chemistries.

The Experimental Psychology Division expanded its research in
the Skill Analysis Branch to include testing of candidates for rotary

wing pilot training. This workis being carried out in conjunction with
Phase I training at Fort Wolters, Texas. Continuedprogress was made

in the other research disciplines of this division, with recent develop-

ments in the audition field showing promise of considerable military
significance.

Increased emphasis was placed on the study of diseases of labo-
ratory animals, and initial work was begun on establishing acceptable
"normal" values for blood chemistries, hematological values and blood

groups of several laboratory animal species. The population of the anm-
mal colony increased and now totals approximately 4, 000.
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(U) Production of Polyvalent A,'tivenins
T oxi coloy DAf7 7 .4 cal. Cl .C0 AT( Is U 0ON..

016800 Toxicology 07 66 NA OTHER DA
I OIVI " ' WNOFeCSS OTL *M a•n "I._UNOI In r••J

C. In-House , . NA .... ,.. 15

Headquarters :0=166 US Army Medical Res Laboratory
US Army Medic&) Rep & Dev Command Fort Knox, Ky. 40121
Washington. D. C. 20315 .oKocholaty. W. F., Ph.D.

Al.-. l.. Forrester. COL R. H. . Ledford, M. E.
,. 50Z-41759 ,- 50Z-44350 .... DA

TIaCtNOt.0 " ,t0L•Z1 S0 'l COOPOtW m"

NA NA
TT .... Detoxify; Venoms; Snakes. Poisonous; Immunization; Venoms, "iochemistry;

Photosensitization; Methylene Blue
ad.

(U) Tech Objective - To detoxify venoms and other poisons without eliminating
their immunogenic properties. To elucidate the ensymology, immunochemistry and
chemistry of venoms and venom compounds.

(U) Approach - Venoms are attenuated by photooxidation. The resulting toxoids
are tested for immunogenic response in rabbits and in gotts. Chemical fractionation
of various venoms is carried out.

(U) Progress (I Apr 67 - 30 Jun 67) - The comparison of the enzymology of Cro-
talid venoms was completed and extended to other species. The immunization sched-
ule of goats with photooxidized coral snake venom was continued. Several batches of
highly active imrmunoglobulln have been isolated so far. Experiments designed to in-

.vestigate the influence of the route of administration of various venoms in relation to
protection by immune sera in mice revealed that the route of administration is of
dwck fiva importance in the demonstration of the protective effect of an antivenin and
that it will vary with the type of venom (htemorrhagic-necrogenic or neurotoxic) under
study.
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A91C 00 149 (cont)
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(U) Proercss:

Several -y-globulins isolated from rabbits following identical
immunization scheduhts with photo(.hemically detoxified venotrs gave
varying degrees of protection in mice againsttlie unalteredvenomb (Crot-
alus durissus durissus, Bothrops atrox abper, N..a naa). Inivestiga-
tion of these discrepancies in protective action revealed that the route
of administration has a decisive influence in the demonstration of the
protective effect of a given antivenin. in order to arrive at a rational
appraisal of the efficacy of an immune serunm, both I. V. and 1. P. ad-
ministration should be given consideration at least as long as one ib un-
certain of the chemical nature, pharmacological activity and toxicity of
the variety of components contained in the venom.

A study of enzymatic activities and toxicities of some thirty
representatives of the families of Elapidae, Viperidae and Crotalidae
is nearing completion. Electrophoretic separation of these venoms
was carried out with the purpose to correlate electrophoretic patterns
with enzymatic characteristics and toxicities. Immunoelectruphoretic
studies of several venoms were undertaken to characterize certain ven-
om componer'ts.

Large-scale separation of C. atrox, venom resulted in an ac-
cumulation of four distinct fractions with distinct toxic, enzymatic and

pharmacological characteristics.

Publications and/or Presentations:

Billings, T. A. A holder to facilitate the intravenous injection
of mice. USAMRL Report No. 704, 1.966 (DDC AD No. 645927).

"Kochclaty, W., B. D. Ashley and T. A. Billings. An immune
serum against the North American coral snake (Micrurus fulvius ful-
vius) venom obtained by photooxidative detoxification. USAMRL Re-port No. 699, 1966 (DDC AD No. 645108); Toxicon, 5: 43-46, 1967.

Kocholaty, W., T. A. Billings, B. D. Ashley, M. EdithLedford
and Joyce C. Goetz. Effect of the route of adrninistrationon the neutral-
izing potency of antivenins. USAMRL Report No. 745, 1967.3I
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Kochoi1aty, W., Joyce C. Goetz, B. D. Ashley, T. A. Billingb
a~nd M. Edith Ledford. Immunogenic. response of the venoms of fer-
de-lance (Bothrops a1trox 1gper) and Lacascabella (Crotalus durissus
dur is sus) following photooxidativ e detoxification. USAMR L Report
No. 743, 1967.

Kochol-3t)r, W., M. Edith Ledford, T.. A. Billings, Joyce C.
ard- B. Di. Ashley. Imm~unizatwion studies with Ni~aa najalvenom

dletoxif xeO by ph--tooxida~tion. USAMRL Report No. 744, 1967.

Se.'.ectEd Bibliogriphy:

Weil, L... W. G. Gordon and A. R. Buchert. Photooxidation of
amino at: ds in- 'he presence of methylene blue. Arch. Biochemn. 'Bio-
physý. '33: 90, 19-9..

Kai--er, E. and H. Mich-O. Die Biochemie der tierischen Gifte.
Franz Deuticke Witzn, 1958.
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#020 G. S. 1-arker, Ph. D.
I. Behar, Ph.D.
D. L. Kohfeld, Captain, MSG
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A. J. Lloyd, Captain, MSC
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D. L. Kohfeld, Captain, MSG

5

Tv Ay'



RESEARCH AHD TECH4NOL~OGY RESUME IA (,A 6031 ICSCRD- 103
ERTEUN RUUMIp 3133WUUUUU 1'StGU?~F "UIL N 41I~NS

010 6 D. CHANGE 24 04 67 U ~NA NL .WORK UN1l

61145011 3AO145OIA74D 00 020 NO CHANGE
(U) Psychophysic. of Visual Perception ______

IN CIENkTIIC ORM TECH. AMIA ff ITAM"UF i' m. EI.c-OWL. 01aV Is. NUNOING Aaa..cv
013400 Psychology (in0-0 AOrHR D

ON? CORN? and, r**bhvir 08IJg so ROUNA QA OTHE iUf4f DA~..

:060" eadqurtersUS Army MedicaliRes Laboratq~ty
US Army MedicalRes &Dev Command Fort Knox, Ky. 40121
Washington, D. C. 20315 H arker, G. S., Ph.D.

-a.n"-o..Hedlund, LTC James L. *U~~~Behar, I., Ph. D.
TE. 02-OX 66670 IT, 502-42348 TaDA

.14. YUCHOLOCOY UTILIZATION UlC53NOINA-10M

NA NA
"Jig. evoom Perception; Discrimination; Vision; Binocular; Stereoscopic; Form; Eye;
Physiological Optics

S(U) Tech Objective - To understand the binocular visual function as it relates to

visual performance in stereo~scopic vision, binocular depth perception, formi discrim-
ination, and to the underlying neural, muscular, and CNS components. Thin uwltr-
standing to be utilized in the development and employment of military vision device--

(U) Approach - The time interval separating the stimulation of corresponding ret-
Illinal poin t s on the two retinas, intensities, and repetition intervals will be investigated
as will stimulus configurations which induce cyclorotation and influence the operation
of the equidistance tendency to determine the interaction of cues to depth in determin-
ing the perceived depth location of the object~s. Vertically and laterally displaced bi-
nocular viewing devices will be used to place in sharp relief the process of binocular view-
ing.

(U) Progress (I Apr 67 - 30 Jun 6?) - The 5accadic suppression paradigm for the
Puifrich phenomenon was presented for the meeting of the Midwestern PsychologicalI

*mAszociation. An 1872 reference has been located in which the episcotister was used
to generate depth displacement of an oscillating pendulum. Visual acuity determina-
tions are being obtained in three species of Old' We"!d monikeys (baboons, mangabeys.
and rhesus) with varying target size over a wide range of luminances. Behar, L and
J. S. Warm. Effect of electrocutaneous ready-Bignal variation on visual reaction-
time. USAMRL Rep. No. 731, 31 May 67; Gettys, C. F. and G. S. Harker. Bomne obser-
vations and measurements of the Panum phenomenon. USAMRL Rep. No. 7U., 13 Apr.
67 (AD 64988Z); Harker, G. S. and 0. L. O'Neal, Jr. Some observations and mefts-

D a PI thA EM~,.U dih enoiJ n.. USAU MR Lll 6 gi.N.76 q 7
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(U) Progress:

Response to the saccadic suppression paradigm by the pro-
fessional community has been excellent. Several individuals have
written for further clarification and indicated the intent to initiate fol-
low-on experimentation. A review of current practice in handling am-
blyopia throur;h the use of cycloplegic drugs has suggested the possibil-
ity that an optical system to reduce the interpupillary distance could
facilitate the process and the development of stereoscopic vision be in-
duced by the use of the Pulfrich pendulum and its associated filter.

The effects of variation of an electrocutaneous ready-signal
upon visual reaction-time were determined. Reaction times were
short when the visual signals followed alectrocutaneous offset, longer

where they followed onset.

The acuity of the baboon and rhesus are comparable while
that of the mangabey is inferior. However, the mangabeys tested were

older than the other species. To determine whether the finding is a
true species difference or one of age, additional young rnangabeys arc
being trained.

Publications and/or resenta•... ..

Behar, I. Response latency in simian learning set perform-
ance. Psychol. Rep. 19: 403-406, 1966; USAMRL Report No. 697,
1966 (DDG AD No. 645077).

Behar, I. and C. K. Adams. Some properties of the reaction-
time ready-signal. Amer. J. Psychol. 79(3): 419-426, 1966; USAMRL
Report No. 706, 1966 (DDG AD No. 645966).

Behar, I. and J. S. Warm. Effects of electrocutaneous ready-
signal variation on visual reaction-time. USAMRL Report No. 731,
1967 (DDG AD No. 652887).

Gettys, C. F. and G. S. Harker, Some observations and meas-
urements of the Panum phenomenon. USAMRL Report No. 722, 1967
(DDC AD No. 649882).

(!
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Harker, G. S. Military operations, human capacities and equip-
ment compromises. Presented at the Man/Mobility/Survival Forum,
Allison Division, General Motors, Indianapolis, Ind., 11-12 Apr 1967.

Harker. G. S. A saccadic suppression explanation of the Pul-
frich phenomenon. USAMRL Report No. 718, 1967 (DDC AD No. 648-
389); presented at the Midwestern Psychological Association meeting,
Chicago, Ill., 4-6 May 1967.

Harker, G. S. and 0. L. O'Neal, Jr. Some observations and
measurements of the Pulfrich phexiomenon. USAMRL Report No. 728,
1967 (DDC AD No. 652705).

Selected Bibliography:

Brown, J. L., C. H. Graham, H. Leibowitz, and H. B. Ranken.
Luminance thresholds fcr the resolution of visual detail during dark
adaptation. J. Opt. Soc. Amer. 43: 197-202, 1953.

Coate, W. B. Monitoring visual acuity in the rhesus monkey.
Px c- eedings of a Contractors' Conference on Behavior Sciences.
Special Publication EASP-100-11, Feb 1967, Edgewood Arsenal.

Dvorak, V. t•ber Analoga der pers~nlichen Differenzen zwischen
beiden Augen und den Netzhautstellen desselben Auges. S. B. bl~hm.
Ges. Wiss. 187Z, 65-74.

Yarczower, M., et. al. Visual acuity in a stumptail macaque.
Science, 152: 1392-1393, 1966.
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(U) Biornechanicai Aspects of Performance and Performnance pecrement
I- C-ENTIVIC Olt Vd1CN. ARMA I START OAT9 14. CRfTt. COMPL. OMAT 13. PUw2*NC AaE..Cy

007 500 Human Factors Engineering 01 56 NA OTHER IDA
ME.. F.CONPATYSAr fv to agICOUmCgs CST. * 6. PuwOasI fmN d.)

C. In-House NA cuMe. ry 6 29

It GOV' LAU'INStALLATION, ACTIVITY At1 . Pt"ONPUMIN OROANIZAYION

Headqarter US Army Medical Res Laboratory
*0KSUS Army Medical Res &Dev Command .sni Fort Knox, Ky. 40121

Washington, D. C. Z0315 Caldwell, L. S.. Ph. D.

Pat.. i..o.w. Hedlund. LTC James L. : 'Lloyd, CPT A. J.
202-OX 6667 Harker, G. S., Ph. D.

TCL ZOZ ______OX__66670____J_5Z-43354 TvDA

NA NAOOT TLZAINI
Is.C.014011~ Psychology, Experimental; Performance Decrement; Human Factors; En-
durance:, Drug Effects., Ijand Ergonornetrys Individual Differences: Work

". (U) Tech Objective - To develop techniques to measure human strength and endur-
ance in heavy work situations, study factors in work situation (control design, body
pnsitions, supports, etc. ) which influence efficiency, derive general principles. which
would help in understanding and predicting work efficiency, study the contribution of
personality factors to individual differences in susceptibility to performance decre-

"Iment.
(U) Approach - Electrophysiological research is aimed at validating the EMG as a

measure of effort or effective load, and resistance to joint rotation is being varied ex-
ternally to determine its effects on the accuracy of estimating static joint position.

(U) Progress (1 Apr 67 - 30 Jun 67) - Studies relating subjective estimates of ef-
fort to variations in relative loading with normal and occluded circulation to the mus-
cles have shown that effort ratings are sensitive to variations in the load, and that at

-car.-Itnium. load of 6M, to 70%,L, maximum strength external occlusion of the blood sup-
ply has no effect on endurance or the effort ratings, indicating that these tensions
produce occlusion of the blood supply.

Caldwell, L. S. and Rt. P. Smith. Subjective estimation of effort, reserve, and
ischemic pain. USAMRL Rep. No. 730, 12 May 67.

7.CMUNICATIONS UlcutURTY S.O. 050 COOs .SuS CO

0lESWES.IhILAYIOM 11147atu1 BR _7
Pt. uI5SIoN OJCTIVe St. RAft'ICIW 1011

NA NA
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(U) Progress:

Studies of the effects of repeated static wcrk sessions on
performance have shown that the primary determinant of work decre-
ment was the length of the work session, and that for a fixed session
length the decrement per trial was relatively constant. Furthermore,
recovery from the effects of work was not systematically related to
the length of the rest period after the first or second period. Ratings
of the effort required to maintain a work load were shown to vary sys-
ternatically with changes in the load and in the circulatory state of the
muscles. In summary, variables which affected endurance were shown
to have a commensurate effect upon subjective assessment of the effort
required by the task. Thus, the effort scaling procedure may prove use-

ful as a device for assessing reserve capacity well in advance of thepoint
at which the task demands exceed the physical capabilities of the individ-
ual and performance is necessarily terminated. Data has been collected
on the effect of information feedback and muscle tension on kinesthetic
estimation of limb position. Preliminary analyses indicate that individ-
uals given increased knowledge of results overcompensate and the mag-
nitude of thc position error does not decrease. There is preliminary
evidence of an optimal muscle tension which results in increased kines-
thetic precision.

Publications and/or Presentations:

Caldwell, L. S. Laboratory demonstratio:a - dynamometry. Pre-
"sented at Ergonomics Course, Occupational Health Research and Train-
iný5 Facility, Public Health Service, Cincinnati, Ohio, 15 May 1967.

Caldwell, L. S. and R. P. Smith. Pain and endurance of isomet-
ric muscle contractions. J. engng. Psychol. 5(l): 25-32, 1966; USA-

MRL Report No. 709, 1966 (DDC AD No. 645965).

Caldwell, L. S. and R. P. Smith. Subjective estimation of ef-
fort, reserve, and ischemic pain. USAMRL Report No. 730, 1967.

Harker, G, S. Subject controlled treadtnill. Presented at the
Twelfth Annual. Army Human Factors R and D Conference, Fort Ben-

(, ) ning, Ga., 3-4 Oct 1966.
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I-lolnmgren, G. L. Characteristic pace - a potential tool for vas-
cular surgeons. USAMRL Report No. 687, 1966 (DDC AD No. 647537).

Holrngren, G. L. Speaker recognition, speech characteristics,
speech evaluation and rnodiliica.tion of speech signal- -a selected bibliog-
raphy. IEEE Transactions on Audio and Electroacoustics, AU-14(1):
32-39, 1966; USAMRL Report No. 692, 1966 (DDC AD No. 645074).

Holx-gren, G. L. and G. S. Harker. Characteristic pace as de-
termined by the use of a tracking treadtnill. 3. appl. Psychol. 51: 278-
283, 1967; USAMRL Report No. 685, 1966 (DDC AD No. 645454).

Lloyd, A. 3. The occurrence of synkinesis during kinesthetic po-
sitioning responses. USAMRL Report No. 720, ] 967.

Smith, R. P. and L. S. Caldwell. Psychophysical studies of
muscular effort, endurance and ischemic pain. Presented (by Smith)
at Psychonomic Society meeting, St. Louis, M~o., 27-29 Oct 1966.

Warm, 3. S., R. P. Smith, and L. S. Caldwell. Effects of in-
duced muscle tension on judgments of time. Presented (by Warm) at
Southern Society for Philosophy and Psychology meeting, Roanoke,
V/a., 23-25 Mar 1967.

Selected Bibliography:

Albe-Fessard, D., 3. Liebeskind, and Y. Larnarre. Projection
au niveau du c~ortex somato-moteur du Singe d'affer~nces provenantdes
recepteur's musculaires. C. R. Acad. Sci., Paris, 261: 3891-3894,
1965.

Bartley, S. H. Fatigue: Mechanism and Management. Spring-
field, Ill.: Charles C. Thomas, 1965.

Beec'her, H. K. Pain: One mystery solved. Science, 151: 840-
841, 1966.

Evans, W 0. A titrdtion schedule on a treadmill. J. Exper.

(]' Anal. Behav. 6: 19-~21, 1963.
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Muscio, B. Is a fatigue test possible'? Brit. J. Psychol. 12: 31-
46, 1921.

Rohmert, W. Ermittlung von Erholungspausen MIr statische Arbeit

des Menschen. Arbeitsphysicl. J8: 123-164, 1960.
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Pz oject No. 3A014501B71P Basic Research in Support of Military
Medicine

Task No. 01 Biochemistry

Work Unit No. 045 Biochemistry of Corticosteroid Hor-
mones, Proteins, and Nucleic Acids

Work Unit No. 046 Mechanism of Fibrinolysis

Task No. 0Z Biophysics

Work Unit No. 010 Models and Mechanisms of the Effects
of Laser Radiation on Biological Sys-
tems

Work Unit No. 013 Cellular Effects of Laser Radiation

Task No. 08 Physiology

Work Unit No. 085 Psychophysiology of Vision

Work Unit No. 086 Vestibular Function and Disorientation

Work Unit No. 087 Chloroquine Retinopathy

Task No. 10 Zoology

Work Unit No. 0£I The Pathology of Animal Diseases of
Military Significance

Work Unit No. 0Z3 Immunology, Toxicolog'r and Hema-
tochernistry of Venoms

Investigators (FY 1967:

#045 F. DeVenuto, Ph, D.
R. J. G. Lange

#046 J. L. Bobbitt, Ph.D.
J. L. Gray, B. S.
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#010 A. S. Brownell, Ph.D.
F. A. Verser, Lt Colonel, MSC

Dorothy M. Witt, M.S.

#013 E. S. Spoerl, Ph.D.
R. J. Doyle, Ph.D.
G. H. Herbener, M.S.

#085 C. K. Adams, Captain, MSC
G. S. Harker, Ph. D,
J. N. Cronholin, M.S.
J. L. Hatfield, Major, MSC
E. B. McClaskey, M.S.

#086 J. E. Marshall, Captain, MSC
J. W. Wolfe, Ph. D.

#087 A. H. Bryan, Captain, MC
C. K. Adams, Captain, MSC
R. W. Bull, Captain, VC

E. B. McClaskey, M.S.

#021 D. K. Hysell, Captain, VC
R. S. Dedrick, Captain, VC

R. W. Bull, Captain, VC
A. J. Neves, Captain, VC

G. H. Herbener, M.S.

#0Z3 W. F. Kocholaty, Ph. D.
D. E. Reed, Captain, MSO

B. D. Ashley, M..S.
M. Edith Ledford, A.B.

T. A. Billings, B.S.
Joyce C. Goetz, B.A. I
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(U) Biochemistry of Corticosteroid Hormones, Proteins, and Nucleic Acids
SCRW~C RVaH.ARA1 %,ART pAYS ' CO.T COMPL. 0470 It PUPD.P4 .09-r

002300 Biochemistr 11 63 NA OTHER IDA~V .oCCims. URITMO t?. costlmRc1.osArn i-s, 6 R*IiOL *~t~.~ *

C. In-House : " NA -00..5114

:,Wt Headquarters US Army Medical Re@ Laboratory
US Army Medical Res & Dev Command Fort Knox, Ky. 40121
Washington, D. C. 2031S -w-oDeVenuto, F.,* Ph. D.
"Rose, LTC L.. R. iUCASLigon, D. F.

Ift 'S--g '02-42053 11.2 DA
k"00 11 CGORVINA1.0M

NA NA

Hormones; Endocrinology; BiAosynthesis; Polyr ibosomeso

(U) Tech Objective - To investigate whether the interaction between corticostex oid
hormones and nuclei or rnýtochondria fromi rat liver is dependent on the structural in-
tegrity of theme subcellular fractions and also to single out any specific biological
structure responsiule for the interaction.

(U) Approach - Nuclei and mitochondria from rat liver cell were prepared by dif-
ferential centrifugation and subjected to aonoration. Several fractions were obtained
and too'ted f or their binding affinity to cortisol and corticosterone by continuous flow
electrophoresis and multiple equilibrium dialysis techniques.

M. (U) Progress (I Apr 67 - 30 Jun 67) - Nuclei and mitochondria prepared from rat

liver cells show a definite activity in protein synthesis in an in vitro system. This ac
tivity is less than that obtained with polyribossome~ fr.- '"he aratue %;vll. if the prep-
arations are obtained from the liver cells o, animals deprived of their endogenous pro-
duction of corticosteroids, the ability to synthesize protein increases. The concer'tra.
tion of Mg in very critical in the system used for such studies.
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(U) Poe:

Rat liver nuclei were separated in five fractions and they in-
teract differently with corticosterone. The acid protein and the glob-
ulin fraction show the highest binding. A very small amount of steroid

is associated with tne histone fraction. In the mitochondrial fractions,
the uptake of cortisol or corticosterone is associated almost entirely
with the particulate fractions. Three electrophoretic peaks are obtain-
ed from rnitochondria and two of these peaks display combining affinity
for corticosterone. The disruption of the subcellular fractions does not

• destroy their binding affinity for cortic-osteroid bormones.

Publications and/or Presentations:

DeVenuto, F. Interaction of progesterone and aldoaterone with
red blood cells of the rat. USAMRL Report No. 677, 1966 (DDC AD
No. 645109); Proc. Soc. Exper. Biol. and Med. I14: 478, 1967.

DeVenuto, F. and G. Chader. Interactions between cortisol or
corticosterone and fractions of rat thymus, brain and heart cell. Bio-
c him. Biophys. Acta, 121: 151, 1966.

DeVenuto, F. and R. J. G. Lange. Amino acid incorporation by
fractions of liver cells fro-,_ normal a.-' adrena lectomi zed rats. USA-
MRL Report No. 703, 1966 (DDC AD No. 645452).

DeVenuto, F. and R. 3. G. Lange. Effect of adrenalectomy on
amino acid incorporation into protein by cell-free preparation from
liver and kidney of rats at various time after tht; operation. Biochim.
Biophys. Acta, 134: 443, 1967.

DeVenuto, F. and R. J. G. Lange. Effect of corticosteroids on
* amino acid incorporation into protein by rat liver ribonuc]eoprotein

particlers. Proc. Soc. Exper. Biol. and Med. 124: 793, 1967.

DeVenuto, F. and T. Muldoon. Interactions between cortico-
steroids and fractions of mitochondria and nuclei from normal rat
liver cells. USAMRL Report No. 674, 1966 (DDC AD No. 806463).
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Selected BibliograPhy:

Korncr, A, The role of the adrenal gland in the control of amino
acid incorporation into protein of isolated rat liver microsomes. J.

Endocrinol. 21: 177, 1960.

Liao, S. and H. G. Williams-Ashman. An effect of testosterone
on amino-acid incorporation ,•y prostatic ribonucleoprotein particles.
Proc. N.A.S. 48: 1956, 196Z.

Florini, J. R. and C. B. Brewrer. Amino acid incorporation into
protein by cell-free preparation from rat skeletal muscle. Ill. Com-
parison of activity of muscle and liver ribosomes. Biochemistry, 4:
253, 1965.

Pena, A., B. Dvorkin, and A. White. Acute effect of a single in
vivo injection of cortivol on in vitro amino acid incorporating activity of
rat liver and thymic preparations. J. Biol. Chem. 241: 2144, 196G.
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(U) Mechanism of Fibrinolysis_______ ______

1. 11N.11I1C Olt '5CC. ARSA 11 IrN GAIN r-.. COOT. CoOft. 6T o '". FUeDoo 4a.s.C,

002300 Biochemistry 12 64 N A OTHER IDA
nI16WW= CONYRACT.*.MA"T * gay 0491win.ces nor. a MUM 6,

C. ', fHouse E,,- NA . ,wtfm Pv6
4 OO LA _1 5YIAilLAO acl) evi,'. j PtI**@ U.,RaS'OAPIr 4110W L I

.caHeadquarters :,.* Ub Army Msdical Res Laboratory
US Army Medical Res & Dev Command Fort K~nox, Ky. 401Z1
Washington, D. C. 20315 , 6 ,~,Kocholaty. W. F., Ph.D.

LTC L. R. PA"CIPMGray, 3. L.""-1Rose, LT .R."0" Ashley. B. D).
"in Z02-OX 66082 VWL T~fQ

II1CHWO9.OWYu99a~ O

NA 14A ___________

Fibr analysis; Flbr inolysin; Plasmir- S"-eptokinase; Activation
Wq.

(U) Tech Objective - To determine th. chemical reactions which take place during
the activation of plasminogen to plasmin, thus increasing understanding of dissolution
and prevention of blood clots.

-. U) Approach - Adequately purified plasminogen and plasmin. activated by strep-
tokinase or urokinase, will be subjected to get filtration and N:.terrninal analyses to
detect changes in the primary structure of the molecule. Split products. if any, will
be separated and characterized by their amino acid composition.

(U) Progress (I Apr 67 - 30 Jun 67) - The technique of upward flow on Sephadex
gel columns has been adapted to the preparative columns employed in obtaining plas-
minogen and plasmin free of low molecular weight material and suitable for studies
Wnthe activation process. The ratio of activator to enzymne precursor influences the

process and vzrying amounts of streptokinase have beser, Grployed ib activation mnix-
tures to provide 7low molecular weight products f or examination:by amino acid anal-
ysis.

18. O otWWOT00
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(U) Progress:

Mixtures of plas minogen and varying amounts of str eptokina se
were separated by gel filtration and the apparent split products exam-
ined by use of a peptide survey system. Partially separated products
of activation were subjected to amino acid analysis.

Studies employing N-terminal amino acid analyses of plasmin-
ogen, plasmin and activation mixtures of the proenzyme indicated that
the gel filtration process may leave a number of contaminating proteins
or peptides in the preparations examined. The technique of upward flow
on Sephadex G-200 columns was adapted to the preparative-size column
and used in obtaining plasminogen and plasmin of suitable purity for
studies on the activation process. This system also provided a separa-
tion of the low molecular weight split products produced in the activation
of plasminogen by streptokinase.

A peptide survey system incorporating a Bio-Gel P-2 column
was utilized to examine the separated low molecular weight constituents.
The presence of substances the size of amino acids, dipeptides and tri-
peptides has been reasonably well established, but a constituent with a
molecular weight above 2, 000 remains to be characterized.

UQ 4kp L rtof ivator to enzy-gne precursor
has an important influence on the process of activation and the appearance
of any split products, therefore, varying amounts of streptokinase puri-
fied by gel filtration have been used in activation mixtures. The split
products are being separated by column chromatography for determina-
tion of molecular weight and amino acid composition. Preliminary studies
on the amino acid content show presence of lysine and alanine with small-
er amounts of arginine, histidine and glutamic acid.

Publications and/or Presentations:

Bobbitt, J. L. Factors affecting resolution and reproducibility of
gradient elution automatic amino acid chromatograms. USAMRL Report
N~o. 693, 1966 (DDC AD No. 645925),

14P
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Bobbitt, J. L. and D. E. Reed. Differentiation between proteo-
lytic and TAME esterolytic activty in Crotalus atrox venom. USAMRL
Report No. 71 2, 1966 (DDC AD No. 647148); presented (by Reed) at the
Southeastern Regional Meeting of the American Chemical Society,
Louisville, Ky., 27-Z9 Oct 1966.

Wabner, C. I., J. L. Gray and W. F. Blatt. Influence of sex
and thyroid principles on the antiproteolytic activity of rat serum.
Thromb. Diath. Haem. 16: 86, 1966.

Selected h:

Robbins, K. C., L. Summaria, B. Hsieh and R. J, Shah. The
1: peptide chains of human plasmin. Mechanism of activation of human

plasminogen to plasmin. J. Biol. Chem, 24Z: 2333, 1967.

De Renzo, E. C., E. Boggiano, W. F. Barg, Jr. and F. F.
Buck. Interaction of streptokinase and human plasminogen. J. Biol.

Chem. U4: 2428, 1967.

I! Taylor, F. B., Jr. Purification and characterization of strepto-

kinase and its interaction with plasminogen. Fed. Proc. 26: 647, 1967,

20
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Headquarters &*one" US Army Medical Res Laboratory
US Army Medical Res k Dev Command Fort Knox, Ky. 401ZI
Washington, D. C. 20315 ,.VWWAASA Brownell, A. S., Ph.D.
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Nucleic Acids; Enzymes; DNA; Laser; Radiation; Biophysics
Be.

(U) Tech Objective -. To isolate and study the various processes of interaction of
laser radiation with molecular and .ubcellular systems in order to understand the
biological effects of this radiat!on.

(U) Approach - The initial approach will be to determine the power density and
pulse length necessary to produce detectable changes in the molecular structure of
selected molecular species. Accurate dosimetry techniques necessary to determine
whether the induced changes are thermal or athermal will be developed. The molec-
ular changes produced by laser radiation as a function of such parameters as power
density, pulse length, frequency, coherency, etc., will be investigated.

(U) Progress (I Apr 67 - 30 Jun 67) - Study of the thermal denaturation of the intra-
cellular microbial enzyme 13-galactosidase by 10. 6 micron laser radiation has been
'ontinued. The denaturation of this enzyme as a function of time of exposure har been

determined for a total of five power densities of radiation. The experiments are de-
signed to evaluate the relations necessary to construct a mathematical model adequate
to describe threshold thermal injuries.

BR1
Gencyi's VARSIMPAYIM"

NA NA
.IS ,UO N 6I Ei •-,4. SPIRCIAL 2OUIPOR

81 . .may .

DDIF02"144 9A U .N iekf2



II

I .1

B71P 02 010 (cont)

Detail Sheet # 1

(U) Progress:

During the first three quarters of FY 1967, the thermal de-
naturation of the intracellular microbial enzyme P-galactosidase by 10. 6
micron laser radiation as a function of time of exposure was determined
for two power densities of radiation. The experiments were designed to
evaluate the relations necessary tc construct a mathematical model ade-
cquate to describe threshold thermal injuries.

Publications and/or Presentations:

None.

Selected Bibliogriphy:

Henriques, F, C. Studies of thermal injury. AMA Arch. Pathol.
43: 489-50Z, 1947.

Mixter, G., Jr., G. P. DeLhery, W. L. Derksen, and T. I.
Monahom. The influence of time on the death of Hela cells at elevated
tdtnperature. Temperature, Its Measurement and Control in Science
and Industry, New York: Reinhold Publishing Corp., Part 3, 1962,
pp. 177-182.

Fugitt, C. H. A rate process theory of thermal injury. AF Spe-
cial Weapons Project Report No. 606, 1955 (DDC AD No. Z12660).

Vor, J. J. A theory of retinal burns. Bull, Math, Biophysics,
Z4: 115-128, 1962.

Fine, S., W. P. Hansen, G, R. Peacock, E, Klein, F. Hust,
and Y. Laor, Biophysical studies with the CO? laser. NEREM (IVEE)
Record, p. 166, 1966.

Wood, T. H. Lethal effects of high and low temperatures on uni-
cellular organisms. Adv. Biol. Med. Physics, 4: 119-165, 1956.

Davies, J. M. The effect of intense thermal radiation on animal
4. skin. A comparison of calculated and observed burns. Quartermaster
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Research and Engineering Command Report T-Z4, 1959 (DDC AD No.
456794).

Davis, T. P. A theoretical and experimental investigation of
the temperature response of pig skin exposed to thermal radiation.
University of Rochester Atomic Energy Project Report 1JR-553, 1959.
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(U) Cellular Effects of Laser Radiation
.M t,1,. t ohT•c.-. AR"A UOU b U0 Biology I. I 'At DApt cq,,. Ca -*. o.v ,I. ,uO,_ "oI.CT

009600 Masers and Lasers 07 6Z NA OTHER IDA
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C. In-Hous N.96"" NA • 67, 36

'tOVT LAD ?MALLAT,~oN, ACTIVITY 68.PRP~asS -~t 
USJSR

• Headquarters , US Army Medical Rem Laboratory
US Army Medical Res L Dev Command Fort Knox, Ky. 401Z2
Nashington, D. C. 20315 .6i...... Spoeri, E. S, Ph.D.

"--R.. Rose. LTC L. R. A"L

Z02-OX 66082 50Z-47145 T,.t DA
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NA NA
'".N?*o-•, Laser; Physiology, Cell; Biology, Molecular; Cell Division; Radiobiology;

Carbohydrate Metabolisme Active Transoort= Cornea
(U) Tech Objective - To examine specific cellular reactions and structures which

are altered by laser light and other electromagnetic radiations with the object of in-
creasing the limited knowledge of key biochemical and physiological occurrences re-
sulting from absorption of such radiation.

(U) Approach - Cell processes and structures selected for the suitability of their
n radiation responses will be examined by various techniques. Effects upon sugar

transport and catabolism and upon cell division will be studied. Measurements of
short circuit current, electrical resistance and transmembrane potential difference,
as well as radioisotope distribution, will be used to examine alterations induced in
electrolyte transport of in vitro frog corneal and skin preparations.

(U) Progress (I Apr 67 - 30 Jun 67) - Studies designed to localize and describe a
metabolic site in yeast cells involved in the regulation of COZ output and affected by
heat and radiation have been continued with comparisons of COZ production and of
"sugar uptake and efflux in log phase and mature phase cells. CO production is re-duced much less in mature cells than in log phase cells by starvation. The amount
of sugar retention or binding appears to be correlated with COZ output as it was when
output was stimulated by including certain sugars and hexitols with the cells during a
starvation period.
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(U) Progress:

Studies of the effects on COZ output brought about by incuba-
tion of cells in various sugars or hexitols were carried out during the
earlypartof theyear. Certain of these compounds evidently affect sites
also affected by increased temperatures such as laser irradiation gen-
erates. Measurements of cofactors it extracts of these cells showed
no correlation between NAD levels and the incubating sugar, or GO 2

production. ATP content was generally below average in cells with low
COZ output. Agreatly decreased decarboxylase activity occurred in some
cells primarily due to enzyme loss or inhibition rather than to a thia-
mine pyrophosphate lack. Sugar efflux from these cells showed no dif-
ferences in rates of facilitated diffusion, but cells with a high COZ out-
put were able tobindor compartment, and thus retain, more sorboce.

Publications and/or Presentations:

Doyle, R. J. and E. Spoerl. Sugar retention, cofactor levels
and leakage of metabolites in X-irradiated, starved yeast cells. USA-
MRL Report No. 742, 1967.

Spoerl, E. and R. J. Doyle. The influence of some hexitols and
sugars on GO 2 production by starved and X-irradiated, starved yeast
cells. USAMRL Report No. 68Z, 1966 (DDC AD No. 645204).

Spoerl, E. and R. J. Doyle. modification by hexitols and sugars
of changes induced in yeast by starvation. I. Differences in CO2 pro-
duction, 02 use and viability. USAMKRL Report No. 7Z6, 1967.

Spoerl, E. and R. J. Doyle. modification by hexitols and sugars
of changes induced in yeast by starvation. II. Cellular depletions and
sugar binding. USAMRL Report No. 727, 1967 (DDC AD No. 652704).

Selected Bibliography:

Photophysiology. A. C. Giese (Ed.), Vole. I and II, New York:
Academic Press, 1964.

Green, D. E., E. Murer, H4. 0. Hultin, S. H. Richardson, B.
Salmon, G. P. Brierly and H. Baum. Association of integrated meta-
bolic pathways with membranes. L Glycolytic enzymes of the red
blood corpuscle and yeast. Arch. Biochern. Biophys. 11Z: 675, 1965.
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(U) Psychophysiology of Vision
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"HeadqurtersUS Army Medical Res LaboratorV"Wass Headquarters Acme..

US Army Medical Res &Dev Command Fort Knox. Ky. 401 Z1
Washing[ton. D. C. 20315 ,..iaro•.i Adams, CPT C. K.

W a...v.Hediundg, LDC James L. Z031,5.. Harker, G. S., Ph.D.
now. Hl LCronholm, J. N.

" " 202-OX 66670 , S 02-413S4 T" DA

• ' Neural Mechanisms; Optic Nerve; Retina; Monkeys; Primates; Eye; Color
Vision: Flicker Fusion- Luminosity, Vision/Brightness; Visual Sensitivity

(U) Tech Ob.4ective - To diagnose and classify defective color vision in U.S.
Army personnel and to investigate the physiological basis of defective color vision
through work with infrahuman primates.

(U) Approach - The Farnsworth Munse~l 100 hue test and Rayleigh match equations
will be used to diagnose color vision anomalies in humans. Modifications of these
tests will be used with monkeys and apes to compare primate vision with human vis-
ion. The anatomical organization of the visual system will be studied with light and
electron optics. The elec.trophysiology of the system will be studied with micro-
and macroelectrode recordings at the level of the retina and LGN.

. (U) Progress (I Apr 67 - 30 Jun 67) - Behavioral dasta M-an-abey an_ baboon be-
havioral data on effect of retinal area are acceptable and articles being prepared.
Chimpanzee and gibbon studies making slow progress. Physiological data: Optical
system for small spot ERG and receptive field studies now in final stages of fabrica-
tion. Hope to begin data collection on small spot ERG study sooe. Program for
processing ERG data by computer being written.
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(U) Progress:

Behavioral: Studies investigating the effect of :etinal area
(1, 2, 5, and 10') on photopic spectral sensitivity have been completed
on the mangabey and baboon. Definitive human control data for these
studies are nearing completion. Similar studies on the chimnpanzee and
gibbon are making slow but satisfactory progress. Automation of the
behavioral system to improve speed and accuracy of data collection is
currently underway and fabrication of additional optical systems to in-

f vestigate hue discrimination and Rayleigh match will be completed as
soon as the spectral sensitivity studies are completed.

Physiological: Additional data have been added to the ba-
boon ERG study and the manuscript is in preparation. Additional data
were also collected on the mangabey lateral geniculate single unit study
and final tabulations of the data are in progress. The development of
necessary optics, electronics, etc., required for doing small spot ERG
work is essentially complete and pilot data will soon begin. The small
spot ERG investigations o~fer the exciting possibility of doing, for the
first time, relatively precise retinal inapping with a physiological eneas-
""re t!hat could have application not only to understanding basic physiolog-
-. -• mechanisms, but also clinically for the evaluation of various visual
anomalies. Specifically, one of the purposes for developing this tech-
nique was to evaluate discrete experimentally produced laser-induced
lesions.

Publications and/or Presentations:

Adams, C. V. and 1. Eehar. Stimulus change properties of the

RT ready oignal. Psychon. Sd. 6: 389-390, 1966; USAMRL Report No.
676, 1966 (DDC AD No. 645206).

Adams, C. K. and A. E. Jones. Spectral sensitivity of the Sooty
mangabey. USAMRL Report No. 737, 1967.

Jones, A. E, C. K. Adams, and A. H. Bryan. The electroret-
inogram and primate spectral] sensitivity. Presented (by Jones., at
Psychonomic Society meeting, St. Louis, Mo., Z7-29 Oct 196b.(I
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Selected Bibliography:

Brindley, G. S. and G. Westheimer. The spatial properties of
the human electroretinograrn. J. Physiol. 179: 518-537, 1965.

DeValois. R. L.., I. Abramov, and G. H. Jacobs. Analysis of
re[on•.e ~patterns of LGN cells. J. Opt. Soc. Amer. 56(7): 966-977,

DuValois, R. L., I. Abramov, and W. R. Mead, Single cell
;4oatysL; (of wavelength discrimination at the lateral geniculate nucleus
i,; thic macaque. J. Neurophysiol. 30: 41 5-433. 1967.

80hrier, A. M. and D. S. Blough. Photopic spectral sensitivity
c macaqi,', monkeys. J. comp. physiol. Psychol. 6Z(3): 457-458, 1966.

5idloy, N, A. and H. G. Sperling. Photopic spectral sensitivity
iut 11-. rli,31is mon4key. J. Opt. Soc. Amer. 57: 816-819, 1967.

W T >1, f. N. and D. I{. Hubel. Spatial and chromatic interac-
ti ,1.1I ?-it(; lateral geniculate body of the rhesus monkey. J. Neuro-

>sic>j. 2,9: 1115-1150, 1966.
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(U) Vestibular Function and Disorientation
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NA NA
.EEYWO•I Vestibular Apparatus; Acceleration/Body Rotation; Habituation; Adaptation/
Sensory Nvstagmus: Sensation. Electrical Activitv: Neur ohvysiolony

(U) Tech Objective - The objective is the thorough understanding of vestibular
biophysics and physiology such that appropriate personnel selection, training, and
equipment measures may be recommended prior to exposure of maci to unusual ac-
celeration environments.

"- (U) Approach - Psychophysiological and neurophysiological techniques are ap-
plied to the critical problems of vestibular function- habituation, adaptation, central
nervous system influence on labyrinthine functions, and end-organ biophysics. The
specific techniques are electrical recording of eye movemonts; single cell assess-
ment of electrical activity of specific areas of the brain, neuro-histology, and psy-
chophysical judgments.

(U) Progress (I Apr 67 - 30 Jun 67) - Research on the effects of nembutal, amphet-
Wamine, and lidocaine upon vestibular resposries has bccn initiated. An important
question to be answered is whether habituation is accrued in the absence of a nystag-
mic motor response. Work to clarify cerebellar and brainstem control of the vestib-
ular system is continuing with a systematic series of implantations of both recording
and stimulating electrodes in various sites as well as induction of lesions in the
cerebellar tuber vermis. Results to date have been very encouraging.

Wolfe, J. W. Evidence for cerebellar control over habituation of vestibular nys-
tagmus. Presented at the 38th Annual Meeting oi the Eastern Psychological Associa-
tion. Boston. Mass., 6-8 Apr 67.
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(U) Progress:

Research to investigate the interaction of cerebello-vestib-
ular structures has been initiated. Research on the effects of nembutal,
amphetamine, and lidocaine upon vestibular responses is also in prog-
ress. An important question to be answered is whether habituation takes
place in the absence of a nystagmic motor response. In addition, a sys-
tematic series of chronic recording and stimulating electrode implants
is continuing with cats, in an attempt to delineate the neurological sys-
tems controlling habituation. To complement and hopefully verify this
neurological data with anatomical evidence, histological material from
cats with chronic lesions in the cerebellum is being sectioned for micro-
scopic analysis of degeneration in the vestibular system.

Due to an almost complete lack of comparative data with ref-
erence to habituation and neurological structure, a program of compar-
ative behavioral and physiological study has been initiated. Pilot data
from kangaroo rat, and Rattus rattus indicate that rodents do not pos-
sess a "normal" nystagmic response to angular acceleration. It is
hoped that further work with these animals as well as guinea pigs, cats,
and primates will clarify knowledge of present physiological mechanisms.

In this regard, a resti'aint device has been developed which
will permit electrophysiological recordings from infra-human primates
while both in an unanesthetized condition and undergoing acceleration.
Recording from unanesthetized monkeys trained in operant techniques
will make it possible to compare electrophysiological responses with
subjective illusions resulting from vestibular stimulation.

A new restraint device was also developed for cat to allow
chronic electrode recordings to be taken without struggle artifacts, The
cat work is continuing with the prime question related to the interaction
of cerebellar and vestibular structures. This has included implanting of
electrodes in the reticular formation, fastigial nuclei, vestibular nuclei,
mnd centrum medianum.

An important question to be answered is what neurological
role fatigue plays in disorientation and habituation. Since it has been
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shown that the descending and medial vestibular nuclei are responsible
(necessary) for the rapid eye movement (!nEM) phase of sleep, the in-
teraction of fatigue with vestibular responses would appear to be a most
meaningful neurophysiological question. This is further supported by
the fact that one of the prime physiological changes after continued slow
rotation is fatigue. The operation of fixed and rotary wing aircraft and
the subsequent interaction of fatigue and vestibular stimulation, may be
an important problem in the field. However, little behavioral and no
physiological data are presently available on this subject. Nystagmic
and electrophysiological studies in both cat and man are presently under-
way to investigate their relationships.

Publications and/or Presentations:

Crampton, G. H. Psychophysical and nystagmic thresholds for
angular acceleration derived from 100 men. Presented at the Psycho-
"nomic Society meeting, St., Louis, Mo. , 27-)29 Oct 1966.

Wolfe, J. W. Evidence for cerebellar control over habituation
of vestibular nystagmus. Presented at the 38th annual meeting of the
Eastern Psychological Association, Boston, Mass., 6-8 Apr 1967.

Selected Bibliography:

Brodal, A. Anatomical observations on the vestibular nuclei,
with special reference to their relations to the spinal cord and the cere-
bellum. .Acta Oto-laryng.. Sv.. 1. 192, 1964.

Carpenter, M. B. Lesions of the fastigial nuclei in the rhesus
nmonkey. Amer. J. Anat, 104: 1-34, 1959,

Cohen, B., K. Goto, G. Shanzer, and A. H. Weiss. Eye move-

ments induced by electric stimulation of t e cerebellum in the alert cat.
J. exp. Psychol. 63: 191-197, 1962.

Deura, S. and R. S. Snider. The interaction of various impulses
in the cerebellum. J. Neurol, Sci. 1: 178-196, 1964.
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Devito, R. V., A. Brusa, and A. Arduini. Cerebellar and
vestibular influences on deitersian units, J. Neurophysiol. 19: 214-
253, 1965.

DiGiorgio, A. M. and G. Pestellini. Inibizione acquista dei re-
flessi vestibolari: significato degli emisfere cerebrali e del cervel-
letto. Arch. fisiol. 48: 86-110, 1948.

Halstead, W., G. Yacorzynski. and F. Fearing. Further evi-
dence of cerebellar influence in the habituation of after-nystagmus in
pigeons. Amer. J. Physiol. 120: 350-355, 1937.
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(U) Chloroquine Retinopathy
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"8I'_ Pathophysiology; Vision; Chloroquine; Retinopathy; Primates; Malaria;
Flectroretinograph

(U) Tech Objective - To study chloroquine induced retinopathy in infrahuman pri-
mates attempting to correlate dose rate, total dosage, clinical testing and histopatho-
logical changes. To investigate the systemic changes induced by the various dosages.

(U) Approach - The mangabey Cercocebus torguatee atys will be used for this study
]An appropriate number of animals will be divided into subgroups. Each subgroup will
receive different doses of chlroquine. At regular intervals the animals will undergo
fundoscopy, fundus photography. electroretinography, electroretinographic pr ,!iles,
slit lamp examinations, and dark adaptation studies. Blood will be obtained for spec-
trophotometric quantitative determinations of chloroquine concentrations in serum
and erythrocytes, complete blood counts, serum electrolytes and serum enzymes.
Individual animals will be selected at judicious time intervals for unilateral enuclea-
tion.. The enucleated animal will be taken off chloroquine and at a later date the other

,-,3 'will be taken. By thism "th.,d we hnpe to slucidatte tin .overseu-,-l-y o-r irrevers-1
bility of a retinal lesion at a known dose level. Post-mortem examinations will be
done on all animals.

(U) Progress (Z0 Dec 66 - 31 Mar 67) - Pilot work was suspended due to lack of
adequate personnel capability due to departure of involved personnel.
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Publications and/or Presentations:

None.

Selected Bibliograph:

Carr, R. E., P. Gouras, and R. D. Gunkel. Chloroquine ret-
inopathy. Arch. Ophthal. 75: 171, 1966. 1.

Henkind, P., R. E. Carr, and I. M. Siegel. Early chloroquine
retinopathy: clinical and functional findings. Arch. Ophthal. 71: 157,
1964.

Jones, A. E., Martha C. Poison and R. L. DeValois. Mangabey
x and b wave electroretinogram components: their dark-adapted Ivm.-
inosity functions. Science, 146: 1486-1487, 1964.

Merwin, C. G. and R. K. Winfelmann. Anti-malarial drugs in
the therapy of lupus erythematosus. Mayo Clin. Proc, 37: 253, 1959.
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£1UAnimals; .Animals, Laboratory; Diseases o:' Animals; Parasitic Diseases;
Primates; Virus Diseases

&L(U) Tech Objective - To identify, characterize and treat the sporadically occur-

*ring diseases encountered in the laboratory animals utiliztd, with particular attention
to those diseases that may be communicable to man.

(U) Approach - The animal colonies of the laboratory (primate, cats, dogs, rab-
hits, rats. mice) will be continually scrutinized for the presence of disease agents
or processes. When recognized as such, the pathogenesis of the diseaso state will be

.*.investigated.

-' (U) Progress (1 Apr 67 - 30 Jun 67) - The use, in newly acquired cats, of endoge-
nous plasma from our feline colony residences has reduced the 50% panleukopenia
mortality in these animals to nil. Presently, evaluation of the efficiency and econom-
ics of such a prophylactic procedure is being compared to the commercially available
panleukopenia antiserum. The continuous temperature monitoring procedures for
R-oe testing Iti rabbits it ready for uee by the Blood Transfusion Divisionr UTSA-

IMR L. Our cytogenic techniques f or miotic chromosomes are standardized and we
jare developing tissue culture and direct cytological procedures for miotic Ichromo-
some configurations. The progressive bacteriology capabilities of the clinical lab-
'oratory, coupled with animal Inoculation. has enabled the isolation of a small pleo-
morphic organism associated with a granulomatous hepatitis of rabbits. Efforts are
continuing to identify the organism. All animal handlers have completed a continuing
education course in laboratory animal care.
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(U) Progress:

Feline panleukopenia in previous years has caused up to 50%
mortality in newly arrived, random source, nonconditioned cats. This
year we have carefully evaluated the efficacy of endogenous serum in
protecting against the disease. Of the 81 cats included in this study, 37
received endogenous serum, 6 cats received commercially available se-
ruin and 38 received no serum. There were 14 deaths in the latter group
which were diagnosed as panleukopenia on the basis of clinical signs, hem-
atologic values and necropsy findings. Work is continuing in this area to
collect more data and a publication is anticipated.

The decreased fecundily in the hairless mouse colony last year
was partially due to improper husbandry procedures which have been cor-

rected; however, it stimulated our interest in the genetics of these mice.
As a result, we have adapted a sqt ash preparation for male miotic chrom-

osomes to our laboratory and are currently developing our techniques for
tissue culture of somatic cells for evaluation of mitotic figures. Our
early results would indicate some abnormality in the erd to end associa-
tion of the X and Y chromosomes in a number of miotic metaphase fig-
ures in hairless males. Further work is needed to sub-itantiate or refute
th'.* observation.

We are continuing our efforts in the attempt to determine the
pathogenesis of the granulomatous hepatitis noted in newly received rab-

bits. Current findings would indicate a sma.ll intracytoplasmic cocco-
bacillus as the etiologic agent. This organism may be seen occasionally

F in hematoxylin and eosin stained sections. When visible in gram stained
tissue sections, the organism assumes a gram positive to purplish ap-

pearance. It is most apparent when stained with a modified Machiavel-
lo's method.

A sporadic disease has been noted recently in young mice in
our white mouse colony. Clinically one sees swollen joints which even-
tually progress to auto-amputation of an extremity as is present in mouse
pox or infection with Streptobacillus rnonillformis, Histologic prepara-
tions tend to rule out the viral etiology and attempts are being made to
culture a causative agent. Pathogenic streptococci and staphylococci
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have been isolated from internal organs and hearts blood of those ani-
inals moribund and dead.

Several new techniques and capabilities have been added to
our clinical pathology section. The most important of these would be
a functioning bacteriology ability. This has greatly improved our abil-
ity to monitor the health status of the animal colony.

Publications and/or Presentations:

Ross, M. A. and W. G. Sheldon. Hematological data on the
Sooty mangabey monkey (Gercocebus torguates atys). USAMRL Report
No. 679, 1966 (DDC AD No. 645448).

Sheldon, W. G. Pulmonary blastomycosis in a cat. USAMRL Re-
port No. 690, 1966 (DDC AD No. 643609); Lab. Animal Care, 16: 280,
1966.

Sheldon, W. G. Psorergatic mange in the Sooty mangabey (Cer-
cocebus torguate atys) monkey. USAMRL Report No. 691, 1966 (DDC
Al No. 643608); Lab. Animal Care, 16: 276, 1966.

Sheldon, W. G. Fibrous gingival hyperplasia of a mustache
guenon monkey (Cercopithecus cephus). USAMRL Report No. 736,
1967; Lab. Animal Care, 17: 140, 1967.

Sheldon, W. G. and M. A. Ross. A generalized herpes virus
infection in owl monkeys. USAMRL Report No. 670, 1966 (DDC AD
No. 645081).

Trevino, G. S. Pathologic study of a case of canine blastomyco-
sis with ocular involvement. USAMRL Report No. 725, 1967 (DDC AD
No. 649984); Path. Vet. 3: 652, 1966.

Selected Bibliography:

Krise, G. M. , Jr. and N. Wald. Normal blood picture of the
Macaca mulatta monkey. J. Appl. Physiol. 12: 482, 1958.
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Gardner, M. V. The blood picture of normal laboratory animals.
A review of the literature, 1936- 1949. J. Franklin Institute, 244: 155,
1947.

Hunt, R. D. and L. V. Melendez. Spontaneous herpes-T infec-
tion in the owl monkey (Aotus trivirgatus). Path. Vet. 3: 1-26, 1966.

Melnick, J. L., M. Midulla, J. Wimberly, J. G. Barrera-Ora
and B. M. Levy. A new member of the herpes virus group isolated
from South American marmosets. J. Immunol. 92: 596-601, 1964.

Rivers, T. M. Viral and Rickettsial Infections of Man. Phila-
delphia, Pennsylvania: J. P. Lippincott, 2nd Ed., 1952.

Easton, K. L. Cutaneous North American blastomycosis in a
Siamese cat. Can. Vet.J. 2: 350-351, 1961.

Menges, R. W. Blastomyces in animals. Vet. Med. 55: 45-54,
1960.

Ohno, S., W. D. Kaplan an4 R. Kinosita. On the end-to-end as-
ý c•.iation of the X and Y chromosomes of Mus musculus. Exper. CGull
Res. 18: 282-290, 1959.

Van Leeuwenhoek, Antonie. Virus pneumonia (sniffling disease)
in laboratory rats and in wild rats due to an agent probability related to
grey lung virus of mice. J. Microbiol. Serol. 23: 172-183, 1957.

Nelson, John B. Infectious catarrh of the albino rat. J. Exper.
Med. 72: 655-662, 1940.
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Crotalus atrox; Lethal Protein; Proteolytic Activity

(U) Tech Objective - To isolate, purify and identify the lethal protein constituents
of Crotalum atrox venom.

(U) Approach - The venom, either in an untreated form or after reaction with di-
isopropylfluorophosphate, has been resolved by column chromatography on DEAE-

ncellulose. The biologic activities of the separated proteins were then determined.

(U) Progrems (I Apr 67 - 30 Jun 67) - Lethal proteins with LDS0 values as toxic as
7 ji per 20-25 g mouse were found to be mixtures of probably two or more proteins.
On molecular sieve filtration, these proteins behaved as comparatively large mole-
cules (greater than 300. 000). However, preliminary evidence from an ultracentrifu-
gation run indicated a much smaller molecule being presft.. The slide@ developed
after imniunoelectrophoresis suggested that, to some extent, a large molecule warn

abreaking down to smaller sub-units, which could explain the disparity between the elu-
tion results with either Sephadex G-1 50. Blogel P-300 or Vepharose 4 B. and with the
rate of sedimentation in the ultracentriluge. A residual amount of pioteolytic activity
of low specific activity had remained associated with the lethal protein. despite the
relatively high degrec of purification with respect to other enxymatic activities. Worb
is in progress in an effort to establish if the lethal protein is this proteiname whose
unique specificity io poorly suited to the usual proteolytic substrates- -canssin. Col-
lagen dyes and hemoglobin.
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(U) Proess:

Column chromatography on fibrous DEAE-cellulose in TRIS-
HC1-bulfer pH 7. 2 with an altered elution gradient permitted the frac-
tionation of the major portion of the lethal protein of C. atrox from other
biologically active mater; -1. Limited degrees of resolution of the lethal
protein were found to occur using molecular sieve filtration (sephadex,
sepharose, biogel) or ammonium sulfate fractionation. Inhibition of
esterolytic activity with DFP did not lead to the isolation of a more toxic
lethal protein, although contaminant biologic activity other than toxicity
was minimized. A homogeneous lethal protein was not achieved. There
is no evidence to date to suggest that the lethal protein corresponds to
any degradative enzyme to be present in C. atrox venom. A USAMRL
report, "Further observations on the properties of the lethal protein in
Crotelus atrrx venom, " has been written and is presently undergoing
minor revisions.

Publication3 and/or Presentations:

Ashley, B. D. and P. M. Burchfield. Maintaining a snake colony
for venom collection. USAMRL Report No. 696, 1966 (DDC AD No.
647149).

Ashley, B. D. and P. M. Burchfield. Biology of snakes. Lecture
given to the Meeting of the 4th District Education Association Science
Teachers, Elizabethtown, Ky., 14 Oct 1966.

Ashley, B. D. and P. 14. Duýchfteld. Current recommendations
for first aiMc axhd nedical care of victims of snake envenomation and pre-
vention of b..es. Lecture given to the Hardin-LaRue County Medical
Society Meeting, Elizabei" town, Ky., 5 Jan 1967.

Ashley, B. D. and D. P. Thompson. Snakes and snakebite.
Lecture given to the Pre-Medical Fraternity Meeting, University of
Louisville, Louisville, Ky. , 20 Mar 1967.

Ashley, B. D., P. M. Burchfield and D. P. Thompson. Ven-
oinnus finakes and snakebites in Kentucky. Lecture given to the Ky.
State Association of Medical Assistants, Park City, Ky., 13 May 1967.
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Bobbitt, J. L. and D. E. Reed. Differentiation between proteo-
lytic and TAME esterolytic activity in Crotalus atrox venom. USAMRL
Report No. 712, 1966 (DDCAD No. 647)48); presented (by Reed) at South-
eastern Regional Meeting of the American Chemical Society, Louisville,
Ky., 27-29 Oct 1966.

Burchfield, P. M. Instruction of personnel departing for Vietnam.
Lecture given to the POR/POM tourse, 4th Battalion (Mechanized), 54th
Infantry, Fort Knox, Ky., Nov 1966.

Reed, D. E. The resolution of enzymatic activities in Crotalus
atrox venom by chromatography on DEAE-cellulb.se. USAMRL Report
No. '705, 1966 (DDC AD No. 645904).

Selected Bibliography:

Pfleiderer, G. and G. Sumyk. Separation of rattlesnake venom
proteinases by cellulose ion-exchange chromatography. Biochim. Bio-
phys. Acta, 51: 482, 1961.

Peterson, E. A. and H. A. Sober. Variable gradiert device for
chromatography. Anal. Chem. 31: 857, 1959.

Reed, L. J. and H. Muench. A simple method of estimating
fifty per cent end points. Amer. J. Hyg. 21: 493, 1938.
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(U) Acute and Chronic Effects of Laser Radiation on Mammalian Tissues
IN...•,xkyfrc NTICH. AvM.l 0026'00 Biology ,, AN , VAT R Id, ,. CmoT. C¢ mv. . DqTg is• .. o, 0.0ao.c.

009400 Masers and Laser* 07 63 *NA OTHER IDA
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.*Z Headquarters " US Army MedicaIRes Laboratory
US Army Medical IRes & Dev Command Fort Knox, Ky. 40121
Washington, D. C. 20315 Parr, W. H., Ph.D.

o, C R......o. Peacock, CPT G. R.
Ro . MACIAYS Leibowitz, CPT H. M.
202-OX 66082 T.1 502-45149 '-' DA

81. TECHIOOLO'Y UTILIZATIO 1N1 CO•NOIAAT'ON

NA NA"*a°s' IVW@AMLaser, Animal Studies; Laser Injury, Biological; Acute; Chroni,1 ; Radiatiou,

Thermal; Retina; Eye: Eye Burns' Eye Injuries; Hazard

(U) Tech Objective - To appraise effects of laser irradiation on various L'Lsues
and organs and biological materials with emphasis on acute and long-term effec,5 .

(U) Approach - Changes occurring in rat corneal epitheliai cells due to ruby and
CO2 laser irradiation will be investigated and correlated with absorbed dose. Ef-

oofacts of high doses of ruby, Nd, and C02 laser radiation on animal eyes will be
studied and related to whole body effects. Studies of modes of interaction of laser
radiation with bio-materials will be conducted.

(U) Progress (I Apr 67 - 30 Jun 67) - Previous experiments in which aberrant
cells were produced in the cornea of rats by ruby laser radiation have been repeated.
Other preliminary studies indicate that the number of aberrant cells produced using a
constant power density will depend on the pulse length of the beam. A laboratory re-
port of kidney damage as a consequence of laser irradiation -.nd the subsequert effects
"In the body as a wholc is being prepared. A model, based on surface temperature in-
creases, has been formulated and compared with experimental laser injury data re-
ported in the literature and gathered ir this laboratory.

Peacock, G. R. Surface temperature as a parameter In estimating laser injury
thresholds. USAMRL Rep. No. 733, 1967.

Vt. WO 46 09 IVE J, PARYICIPAY ION.A . NA
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(U) Progress:

Laser irradiation of renal and ocular setructures in animals
revealed the following: a) Biweekly lasing (6943 A) at 12. 5 j/cm2 and

6. 0 j/cm2 of translocated kidneys in rats resulted in gross damage to

overlying skin and kidneys at the higher energy level and in microscopic

damage at the lower level. A decrease in urinary output with protein-

uria and loss of body weight was also noted. b) Studies using a small
number of animals indicate that atypical cells may still persist in the

corneal epithelium of the rat 180 days after exposure to ruby laser ra-
diation (4 j/crn2 ). On the basis of comparison with CO 2 laser effects,

the production of atypical cells are thought to be a thermal effect. Pre-
liminary threshold values obtained for the production of these aberrant
cells are between 0. 5 and 1. 0 j/cm2 for a 3 msec pulse of ruby laser

radiation and approximately the same for a 40 msec pulse of CO 2 laser
radiation.

Gross in vivo evaluation of rat eyes immediately after exposure
to 4 j, 8 j and 12 jcm, showed hemorrhages and bubbles in the anterior
chamber and a steamy opacity of the cornea which appeared to be dose de-
pendent. After 30 days, nearly complete recovery from ocular inflamma-
tion had occurred at the lower dose level wh-le at the higher level• mas-
sive hemorrhages were seen in the anterior chamber. In pigmented rab-

bit eyes, energy densities.as low as 0. 1 j/cm2 (normal pulse, collimated,
6943 A) incident on the cornea caused retinal destruction and vitreous
hemorrhage.

Publications and/or Presentations:

Bull, R. W. Ruby laser's biological effect on the kidney and skin
of hooded Long-Evans rats. Presented at the Gordon Research Conference,

Lasers in Medicine and Biology, Andover, N. H., 19,-Z3 Jun 1967.

Fine, S., E. Klein, W. H. Parr, B. Fine, R. S. Fisher and G.R.
Peacock. Hazard studies with lacer radiation. Presented (by S. Fine)
at the Third DOD Laser Conference on Laser Technology, Pensacola,
Fla., 18 Apr 1967.
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Fisher, R. S. and W. H. Parr. The fundamental concepts of
laser radiation and the bi logical effects of laser radiation. Present-
ed (by Fisher) at the Health Physics Society - Midwest Chapter's joint
Meeting, Cumberland Falls, Ky., 9-11 Sep 1966.

Jones, A. E. and A. J. McCartney. Ruby laser effects on the
monkey eye. Invest. Ophth. 5(5): 474-483, 1966.

Leibowitz, H. M. Medical aspects of incapacitation. PreE ented
at the US Army Conference on Laser Eye Protection, Natick, Mass.,
24 May 1967.

Parr, W. H. and R. S. Fisher. Aberrant corneal epithelial cells
produced by ruby laser irradiation. USAMRL Report No. 698, 1966 (DDC
AD No. 645452); presented (by Fisher) at the Northeast Electronics Re--
search and Engineering Meeting, Boston, Mass., 2-4 Nov 1966.

Parr, W. H. and G. R. Feacock. Corneal damage fr-rn laser ra-
diation. Presented (by Parr) at the Gordon Research Conference, L-sers
in Medicine and Biology, Andover, N. H. , 19-23 Jun 1967.

Parr, W. H., G. R. Peacock and R. S. Fisher. Laser effectt. ou
the corneal epithelium. Presented (by Parr) at the IEEE N-rz.h Ann.;a-
Symposium on Electron, Ion, and Laser Beam Technology, Eerileley,
Calif. , 9-11 May 1967; presented (by Parr) at the US Atomic rinerg)
Test Site, Mercury, Nev., 12 May 1967.

Peacock, G. R. Laser hazards and safety. Presented aL the
Junior Science and Humanities Symposium, Fort Knox, Ky. 1 Apr
1967.

Peacock, G. R. Medical aspects of incapacitation. Prcser.:td
at the US Army Conference on Laser Eye Protection, Natick, lvk.sb. ,
24 May 1967.

Peacock, G. R. Surface ter-iperature -notel for laser in-ui-y.
Presented at the Gordon Research Confeience, Lastxs in NMedicine
and Biology, Andover, N. H., 19-23 Jun 1967.
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Peacock, G. R. Surface temperature as a parameter in esti-
mating later injury thresholds. USAMRL Report No. 733, 1967.

Selected Bibliography:

Proceedings of the First Annual Conference on Biological Effects
of Laser Radiation. Fed. Proc. 24: Suppl. 14(2), Jan-Feb 1965.

Staff of Wilmer Institute. Studies on the physiology, biochemistry,
and cytopathology of the cornea in relation to injury by mustard gas and
allied toxic agents. Bull. Johns Hopkins Hosp. 82: 51, 1945.

Ransom. R. G. The influence of ionizing radiation on mitosis in
the corneal epithelium of the rat. USAMRL Report No. 110, 1953 (DDC
AD No, 20875).

Gay, H. and B. P. Kaufman. The corneal epithelium as a source

of mammalian somatic mitoses. Stain Tech. 25: 209, 1950.

NEREM Record, Boston, Mass., Nov 1966.

Lat or, Y-; C. Simpson, E. Klein and S. Fine. The pathology of
lase-. irradiation of the skin and body wall of the mouse. Amer. j.
Path. 47(4). Oct 1965.
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1 YTITLE:

(U) Ocular Effects of Laser Radiation
. CIEi'IIC 04A TECH,. ARA 002600 Biology "" ITAIT DATE '. .C 41 . C0O..L ATS 1 * u.. .o-CA ?.

002600 Masers and Lasers __ 07 65 NA OTHERi DA

-6-6 1 1i. wulmlll ______________

C. In-Houtee .. NA d __ .. 0 .... 67 0 Q
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on" we

&NI. Headquarters -"ME" US Army Medical Res Laboratory
US Army Medical Res & Dev Command Fort Knox, Ky. 40121
Washington. D. C. 20315 ,.vs.,...4o. Bryan, CPT A. H.

"+""mRose, LTC L. R. A-MCIt Herbener, G. S.
"•' 20-OX 66082 "'Z 502-43354 ""' DA

31L VEtCH *O&O8 UTILIZATION I C•OCA tIOH

NA NA
wtp.woia Laser; Retina; Primates; Eye; Neurophysiology; Visual Sensitivity;

Vision/Brishtnes.

(U) Tech Objective - To investigate the effects on retinal struct-re, and visual
electrophysiology. of varying the retinal area, the energy density, and power of
laser pulses on the primate retina.

-. (U) Approach - An optical path using an integrating sphere to achieve pulse
homogeneity, and appropriate field stops has been designed to yield retinal laser
doses of rigidly controlled energy density and area. Pulse forming networks to
control pulse duration are being installed. Pr-- and post-exposure ocular exami-
natites including fundus photographs and pre- and post-exposure ERG are carried

out on each animal. Histological analysis of retina and brain are carried out on
each exposed animal.

,,. (U) Progress (1 Jul 6'6 - 30 Jun 67) - This work unit was terminated on 14 Sep 66
because of thie transfer of the principal investigator.
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Publications and/or Presentations:

None.

Selected Bibliography:

Jones, A. E. and A. J. McCartney. Ruby laser effects on the
monkey eye. Invest. Ophth. 5. 474, 1966.

Ham, W. T., H. Weisinger, F. H. Schmidt R, C. Williams,
R. S. Ruffin, M. C. Schaffer and D. Guerry, III. Flash burns in the
rabbit retina. Amer. J. Ophth. 46: 700, 1958.

Jacobson, J. H., Blossom Cooper and H. W. Najac. Effects of
thermal energy on retinal function. Technical Documentary Report No.
AMRL-TDR-62-96- 1962.

Foulds, W. E. Experimental retinal detachment. Tr. Ophth.
Soc. U. Kingdom, 83: 153, 1963.
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(U) Effects of Laver Radiation on Immune Mechanisms
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Headquarters .,,, US Army Medical Res Laboratory
US Army Medical Res&DevComrnand Fort Knox. Ky. 401Z1
WasLL.gtoa., D. C. 2931 S . Lus-io, A. J.., Ph. D.

-.- Rose, LTC L. R. .. ,",Al Leibowitz, CPT H. M.
"'d Z02-OX 6608Z "V, 50Z-46645 -. , DA
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Laser; Antibody; Antigen; Immunity

(U) Tech Objective - To determine the effects of laser energy on immune mech-
anisms, thus evaluating laser radiation as a possible deterrent of immunity.

(U) Approach - This research is divided into two phases: 1) The study of the
4lrect effect of laser energy on blood serum proteins. Electrophoresis analyses
will ascertain whether blood proteins will maintain their original electrophoretic and
molecular identity after laser exposure in vitro. 2) The study of the effects of lasing
the spleen on the Frimary and secondary antibody responses. Serum separated from
blood taken from rabbits at periodic intervals after antigen injection will be measured
quantitatively for antibody. Antibody produced from laser exposed and non-exposed
controls can then be plotted against time.

( (U) Progress (I Apr 67 - 30 Jun. 67) - Several groups of intactraoo""" irnrnaunled
with bovine serum albumin (BSA) were exposed to laser energies ranging from 100 to
800 joules in the splenic area. Thus far, the results are inconclusive; however, def-
inite tretzes are apparent which suggest that the primary and secondary immune re-
sponses are enhanced when the antigen is injected one hour after laser treatment. No
gross skin lesions were observed at the target area other than a very4light erythema.
Total serum protein was not affected. The animals have been sacrificed and micro-
scopic sections of spleens will be examined for histological study. The above explri-
ments are currently being repeated for confirmation of the data.

W.19 BR1
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(U) Progress:

M-asurements on a number of rabbits showed that the spleen
of a rabbit could be located accurately with the xiphoid process as a ref-
erence point. Several groups of rabbits were exposed to various levels
of ruby laser radiation through the intact hKin at the splenic site d. ter-
mined by the method briefly described above. One hour after exposure,
each animal was injected subcutaneously with bovine serum albumin
(BSA). Unlased rabbits were also injected and served as a control group.
All animals were bled at periodic intervals before and after exposure
and serum anLi-BSA levels were determined by the quantitative precip-
itin method. Forty days after initial exposure and injection, a second
laser exposure was given each animal at the same site followed by a
second 13SA injection one hour later. Anti-BSA concentrations were
determined for each animal at periodic intervals following radiation.

Thus far, the results sho'.. that no significant differences oc-
curred in the primary and secondary immune responses of rabbits ex-
posed to 100-200 joules of ruby laser radiation. Anti-BSA appeared to
increase in the primary immune response after 400 joules of radiation
and a greater increase in anti-BSA occurred during the secondary re-
sponse after an additional 400 joules, or a total of 800 joules, had been
delivered.

The laser injury to the rabbits was restricted to a circular
area 1 cm in diameter and was marked by a slight erytl-ema with no
swelling of the skin. At autopsy, 60 days after exposure, gross and
microscopic pathology showed no evidence of injury to the splcen or
surrounding organs, nor any suggestions of repair.

At this time, due to wide variations in immnune responses be-
tween individual animals, a statistical analysis of the data does not sup-
port the final conclusion that laser radiation of the spleen enhances the
immune respcnse. However, since trend effects are apparent, these
experiments are being repeated, with some modifications, to reduce
bic logical variations so that a valid statistical analysis can be made.
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Publications and/or Presentations:

None.

Selected Bibliography: j
Kabat, E. A. and M. M. Mayer. Experimental Immunochemistry.

Springfield, 1I1.: Char~es C. Thomas, 1948.

Litwin, M. S. and K. M. Earle (eds.). First Annual Conference on

Biologic Effects of Laser Radiation. Fed. Proc. Suppl. No. 14, 1965.
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(U) Cutaneous Burns Induced by Laser Radiation
nLI600Bioogy. FIAT Rig - C114. CNT CML DATE ruVo.Q- Aot..C1009600 Masers and 0 e1ra" .... 1  07 66 NA OTHER IDA

1, 31
C. In-House " . A .i......r ry .
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US Army MedicalRes FDevCommand Fort Knox, Ky. 40121
Washington, V.. C, Z0315 .. .,.,,,
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Laser; Thermal Burns, Skin; Radiation Biology; Radiation

(U) Tech Objective - To investigate the potential of high intensity laser radiation
to induce cutaneous and deeper burns as a function of power density, time of expo-
sure and frequency.

( (U) Approach - The initial approach will bc to quantitatively relate the extent of
thermal damage in porcine skiti to power density and time of exposure to 10.6 micron
lamer radiation. The severity of the lesions will be varied from threshold injury to
extenrive destruction cf thz skin and underlying tissues. Radiation p:.aruaetere will
be varied ovei the range limited by the CO 2 laser available. Subsequent studits will
be extended to other wavelengths of interest.

(U) Progress (1 Apr 67 - 30 Jun 67) - 1he dose-response relationship for thresh-
,ld burns induced by 10.6 micron laser raiiation has been determined for power den-
cities within the range of I to 8 watts/cm2 and exposure times 0.4 to 18 sec. It the
range from 1. 5 to 8 watts/cmZ the data fii the equation H ma 4.13t - .067 where H =
incident power density (wattbicmZ) and t a wedian effective exposure time (sec).
Limited data suggest thz:t below 1. '1 waltlbctnz thie relationship changes.

Brou-lli, A. S., W. H. Parr, D. 1F. Hyseei, ana R. S. Dedrick. Threshold
lesions Iaduiced in porcine skin by CO2 lemer radiationz USAMRL Rep. No. 73",, 1967.
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(U) Progre.t-s:

The dose-response relationship for cutaneous burns, ranging
from minimally detectable erythema to partial tissue coagulation, has
been determined for a limited range of CO 2 laser radiation power densi-
ties and exposure times. The data to date indicate that the dose-response
relationship for all mcasured degrees of injury within this power density
range (1 to 8 watts) may reasoniably be described by simple power func-
tions. However, limited data suggeit that these relationships may change
outside this power density range. The best mathemratical fit of the data
will be determined after experiments at high and lower power densities.
Numerous biopsies are now being processed and analyzed by histochem-
ical methods to evaluate depth of tissue change as a function of power
density and exposure time.

Publications and/or Presentations:

Brownell, A. S., W. 1-1. Parr, D. K. Hyvell, and R. S. Dedrick.
Threshold lesions induced in porcine skin by CO 2 laser radiation. USA-

MR1, Report No. 732, 1967; presented (by Brownell) at the Gordon
Conference on Lasers in Medicine and Biology, Andover, N. H., 19 Jun

_ _1967.

Selected Bibliography:

•-nrimiies, F. C, Jr. and A. R. Moritz. Studies of thermal in-

" juZy. I. Tlh: LJiciuciLtin of neat to and through skin and the tempera-
tures attained therein A theoretical and an experimental investigation.
Amer. J. Pathol. 23: 531, 1947.

Moritz, A. R. and F. C. Henriques, Jr. Studies of thermal in-
jury. II. The relative importance of time and surface temperature in
the causation of cutaneous burns. Amer. J. Pathol. 23: 695, 1947.

SMoritz, A. R. Studies of thermal injury. III. The pathology
ax-ad pathogenesis of cutaneous burns. An experimental study. Amer.
J. Pathol. 23: 915, 1947.
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Perkins, J. B., H. E. Pearse, and H. D. Kingsley. Studies on
flash burns: the relation of the timne and intensity of applied thermal
energy to the severity of burns. University of Rochester Atomic En-
ergy Project Report IUR-217, 195L.

Lyon, J. L.. T. P. David and H. E. Pearse. Studies of flash
burns. The relation of thermal energy applied and exposure time to
buun severity. University of fLochester Atc:--.ic Energy Report UR-
394, 1955.

Davies, J. M. The effect of intense radiation on animal skin.
A comparison of calculated and observed burns. Quartermaste, r.-
search and Engineering Coi'mand Report T-24, 1959 (DDC AD No.
456"794).

Derksen, W. L. , J. Bracciavanti and G. Mixter, Jr. Burns to
skir by millisecond light pulses. NAVAPLSCIENLAB Project 9400- 12,
Report ], 1964.

FiT~e. S., W. P. Hanson, G. R. Peacock, E. Klein and Y. Laor.
Biophysical studies with the CO 2 laser. NEREM Record, p. 166, 1966.

Helevig, E. B., W. A. Jones, J. R. Hayes and E. H. Zeitler.
Anatomic and histochemical changes in skin after laser irradiation.
First Annual Gonference on Biological Efiects of Laser Raadiation,
Fed. Amer. Suc. Exper. Biol. Proc. Suppl. 14, 1965.
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(U)Efets of i Laser Rdaino h Mammnalianl-Ieiatopoictic System

090MaesadLasers 0ad66 NA OTHER DA

=A1 HaqarcoUS AryMdclRsLaborat~qry
US Army Medical Res& Dev Comtmand Fort Knox,' Ky. 401Z1
Washington, D. C. Z0315 -XI.Q.T0.o. Parr, W. 4. , Ph1.1D.
Rose, LTC L. R. .. Dedrick, CPT R. S.
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Laser; Anemia; Leukopenia; Fracture; Radiation B~iology; Radiation

(U) Tech Objective - To investigate the acute and chronic effects of laver irradia-
tion on the mammalian hernatopoietic, and related systemns.

(U) Approach - An attempt will be made to describe the mechanion, by which in-

Wdividual blood elements are altered by exposure to a 6943 A laser beam. Changes
Iwill be related to power density and time of exposure in order to determine L~pecificthreshold valuera. The results of these studies will be applied in in vivo studies by
utilizing an extracorporeal circuit. The niechaniam. by which marrow containing
clones are fractured by an Incident laaer beam will be investigated and an effort will
be made to quantify this phenomenon,

(U) Progress (I Apr 67 -30 Jun 67 )-None, This work was terminated becaube
of the tranbler of one of the principal investigators.
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%(U) £±vess:

1) Investigations appraising the side effects associated with
lased blood iii the circulatory system indicate that a large percentage

of in vitro lased (13 j/cnmZ) red cells reinjected into the donor dog arc
cle-ared from the peripheral circulation within the first two hours or
less. Preliminary studies showed little or no effect on whole blood

lasec ffith energy densities from 5 - 10 j,/ctmn2 . 2) Isolated rat bones
were fractured with energy dL-sities of 190 j/crn2 , and bone marrow
extruded from the ends of the bones (no fractures evident) at approxi-
mately one-half the preceding dose. Discoloration of the bone occar-
red at 40 j/cm?-. Transducers were acquired and calibrated to meas-

ure intramedullary pressure produced by the incident laser energy.

Publications and/or Presentations:

None.

Selected Bibliography:

Goldman, L., D. Blaney, D. Kinde], D. Richfield, P. Owens

and E. Homan. Effect of the laser beam on the skin. I1I. Exposure

of cytological preparations. J. Invest. Dermatol. 42: 247, 1964.

Weissman. S. M. T- A. Waldmann. and N. I. ,ar1i. rBerli.

titative measurement of erythropoiesis in the deg. Amer. J. Physiol.

198: 183, 1960.

Herbert, '. 0. and N. P. Page. The sequestration of erythro-
cytes in irradiated dogs. USNRD1,-TR-1051, 29 Jul 1966.

Cooper, M. and C. A. Owens. Labeling human erythrocytes
with radiochronium. J. Lab. Olin. Med. 47: 67, 1956.
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. 5CtTiC 6*1k * 5. & 00Z6 0 0 Biology 07 5 0. 67 O.1D

009600 Masers and Lasers 07 6( 08 67 1'IER [)A

CO~~?~ACT ItAN nESOU, 0'0 LT S IS, :- s t~r
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-ast Headquarters. US Army Medical Rcs Laboratory
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Laser; Membranes; Active Transport

" (U) Tech Objective - Effect of laser exposure on ion transport in living ,niembra••i .

(U) Approach - Isolated frog corneau and sepgents of fro[ skin are mounted in Us-

sing type chambers and the electrical potential difference and short circuit current

measured. Tlau tissues axe then hLscd with a ruby laser (6943-A).

(U) Progress (1 Jul 66 - 12 Aug 66) - 1) Cornea. hImediately poet-lasing there

are laige increases in the short circuit current (which is equiv,•lent. to the active

chloride transerort) and A transient dcrease in the potential difference. In the strady

state 1 hour post-lasing thu i:hcrt circuit current was still an ayerage of 18% above

control levels. Theac incrcases in current appear to be cumulative with repcated

lasing of the saeie cornea. Z) Frog skin. There is a net increase ii the short circuit

current (which is equivalent to the active sodium transport) following lasing of the en-

dotheiLal side of the skin with little effect on the potential difference. Lasing of the
lepithelial aide produces a 60,1o average dec-.'ase in potential differences with no effect

son the short circuit current.
These changes are of a diffiront naturL from those of simply heating the tissue and

bathine fluids which give a lincai dececcase in short circuit current and potential dif-

ference. Recovery from hIeating iF to about 00' oi control levels.

It appears that ruby ).iser radiativin .s proclucing a eus ained increase in the active

transport of chloride ions in the corneia and sodi.xn a,,d potassium ions in the frog

skin. These findirgb ai t ct,-aintent with rLver'liblý and irreversible alteration in the
: permeability of the membrazes invtdlved.

This wor wae terminated on the ;.-nof•fr of the ine cti;dtor.

IT O UIAIN I T D CQFl*f SATION -.--

NA WA

SDD PAM.1 49 8A .... l .. ... .... ..I I I"

58

It/



r#

D|

(

137IR 01 105 (cont)

Detail Sheet # I

Publications and/or Precentations:

Nonc.

Selected Bibliography:

Photophysiology, edited by A. C.. Giesc, Vols. I and II. New
'York: Academic Press, 1964.

Rehm, W. S., T. L. Davis, C. Chandler, E. Gohmann, Jr.
and A. Basbirelahi. Frog gastric mucosae bathed in chloride-free
solutions. Amer. J. Physiol. 204: 233-242, 1963.
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(Ul Laser Effects on Perfni niance
ONtNlIC0 'CE5 AREA N-tC L 0F 5 tNI~ OI(

00Z600 Dtolov 007600 Maeere and Lasers 12 66 NA OTHlER ODA
S... . 33

C. In-House .. NA . . _ -

.Headquarters . US Army Medical Rce Laboratory
USArmy Medical Res&DvvCominand Fort Knox, Ky. 40121
Washington, D. C. 20315.. Revusky, S. H., Ph.D.

".N...'..Rose, LTC L, R. 855,('*,4

!202-OX 66082 50Z-43145 ,,.1 DA
r T'ZLC~L.OOV UILI Jlk Y *IOf |1 SJC '(ilOlNATIUNlNA NA

S0 Laser, Animal Studies; Discrimination Learning; Injury, Poisoning.

Allergy, Shock and Related Conditiqns

(U) Tech Objective - To detect effects of laser irradiation on perfoi mance.

(U) Approach - To develop LLrmulus discrimination techniques which will be

sensitive to laser irradiation utilizing those techniques apparently sensitive to
"-other stressors as a starting point.

(U) Progress (1 Apr 67 - 30 Jun 67) - Our first hypothesis was that low doses of
laser irradiation would increase rate of response in the presence of cues which indi-
cate that reward will not be received. It has not been substantiated. It did seem that
there was a reduction in rate of response to cues which indicate the availability of re-
ward, but further investigation indicated that this apparent effect was an artifact of
the anesthesia required to subdue the animal prior to laser exposure. Thus, we will
bhave to proceed in two directionb. We will use higher doses of laser irradiation and
the training of animals will be much more extensive in order to secure more sensitive
and reliable pre-irradiation baLelines. About five rats should be ready for irradiation
after another 3 weeiks of uai!.l "'a .munitte _e - o!. t nn. f SOz-we hupe
to have tested about a do-en rats.
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(U) Progress:

If an aniluil1 bc'o',, s sick after it cats sounicthing, it will de-
velop an aversion to wthatevcr it ate. Ii the case of X-irradiation, such
food aversions are the single most sensitive behavioral technique for the
detection of symnptomatology in animals since such aversions occur if ir-
radiation at 10% of the LD-50 follows food consumption. Thus, it seem-
ed possible that a similar technique might picrmit detection of laser in-
jury. Pilot work on this possibility has provided basic experimental de-
sign data. Edema, a frequent consequence of laser injury, was produced
in rats by intralleritoweal iijection of isotonic glucose after Ihcy had con-
sumed saccharin solution. This alone did not produce aversion. Sodium
pentobarbital injection into rats after they had consumed saccharin solu-
tion also did not produce aversion. Thus, anesthesia can probably be
used in conjunction with detection of laser injury by means of food aver-
sions. (The failur, of sonic potent physiological assaults to produce
food aversions led us to make sure we could obtain X-ray produced
aversion under the setting factors in our laboratory; we could obtain
then. ) Thus, this technique used with scheduled laser irradiations con-
ceivably will detect specific behavioral responses to laser irradiation as
well as general stress disturbances.

Publications and/or Presentations:

Revusky, S. H1. Cold acclimatization in hairless mice measured
by behavioral theirnoreg ilation. Psychon. Sci. 6: 209-210, 1966; USA-
MIlL Report No. 673, 166 (DDu AD No. 6"15084).

Revusky, S. H. An electro-mechanical flip-flop with applicutions
to counting, timing, and randomization. J. exp. Anal. Behav. 9: 431-
434, 1966; USAMRL Report No. 675, 1966 (DDC AD No. 643607).

Revusky, S. I1. Aversions to saccharin produc:ed by post-ingestive
nausea; implications to drive theory. Presented at the Psychonomic Soci-
ety meeting. St. Louis, Mo., 29 Oct 1966.

Revusky, S. H. Some inferential statistics which are relatively
compatible with an individual organism methodology. A,'my Office of
Research and Development Report 66-2: Z99-312, 1,jt)6.

61



i

I!

B71R 01 275 (cont)

Detail Sheet # 2

Revusky, S. H. Hunger level durilig food con-umption: effects
on subsequent preference. Psychoii. Sci. 7: 109-110, 1967; USAMRL
ReportNo. 681, 1966 (DDG AD No. 645207).

Revusky, S. H. and E. W. Bedarf. Association of illness with
the prior consun-mption of novel foods. Science, 155: 119-220, 1967;
USAMRL Report No. 694, 1966 (DDG AD No. 645205).

Revusky, S. I-i. Hunger: its relationship to an amount-of-rein-
forcement discrimination. Presented at the Psychology Colloquim of
Emory University, Atlanta, Ga., 23 Jan 1967.

Revusky, S. H. Control of feeding behavior by the delayed con-
sequences of ingestion. Presented at the Psychology Colloquim of the
Mental Health Research Institute, University of Michigan, Ann Arbor,
IVMich., 3 Feb 1967.

Revusky, S. H. Some statistical treatments compatible with in-
dividual organism methudology. J. exp. Anal. Behav. 10: 319-330,
1967; USAMRL Report No. 716, 1967 (DDC AD No. 646751).

Revusky, S. H. Glucagon injection as an aversion event. Pre-
sented at the Midwestern Psychological Association meeting, Chicago,
Ill. , 5 May 1967; USAMRL Re2port No. 723, 1967.

Revusky, S. H. and Frank DeVenuto. Attempt to transfer aver-
sion to saccharin solution by injection of RNA from trained to naive
rats. USAMRL Report No. 724, 1967 (DDC AD No. 649985).

Revusky, S. H. Aversion to sucrose produced by subsequent
X-irradiation: temporal and dosage parameters. Presented at the
Eastern Psychological Association meeting, Boston, Mass., 7 Apr
1967; USAIvARL Report No. 740, 1967.

Revusky, S. H. A feedback theory of hunger. Presented at the
Psychology Colloquinm, University of Louisville, Louisville, Ky.,
13 Apr 1967.
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Revusky, S. II. Feeding behavior conceived as a mulitiple sched-
ule. Presented at the Psychology Coiloquim, Arizona State University,

Tempe, Ariz., 15 Apr 1967.

Revusky, S. 1-1. Reward value thecw'y of the effects of deprivation

on. performance. Presented at the Psychology Colloquirn, University
of Washington, Scattle, Wash., 16 Apr 1967.

Selected Bibliography:

Garcia, J., F. R. Ervin, and R. A. Koelling. Learning with
prolonged delay of reinforcement. P'sychon. Sci. 5: 121-122, 1966.

Garcia, J. and R. A. Kociling, Radiation of cue to consequence

in avoidance learning. Psychon. Sci. 4: 123-1Z4, 1966.

LeMagnen, J. Le cuntrol sucisorial dah la regulation de 1'apport
alirr.entarie. L'Obesite, Expansion Scientifique, Paris, 1963, pp. 147-

171.

Revusky, S. H. and E. W. Bedarf. Association of illness with
prior consumption of novel food. Science, 155: 219-220, 1967.

Revusky, S. H. Some statistical treatments compatible with
individual organisin methodology. .. exper. Ana. BRehav. 10: 319-
330, ]967.
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(U) Instrumentation Design

17 CETFCON TICM. AREA 009600 Man e re & ITA~t 0-1 1 IT. C 00
1

L. 049ItE FUNIN AUTU ,CO

002400 Bioengineering Lasers 07 65 I NA OTHER IDA
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C. In-Hous , ,•, NA _ 8 / _

WMrVf L' A G', INSALLAflO,.ACTIV,, V . 90 PaRTon"INQ AG OtAN124ION
MeANe elASE

Headquarters ,oMISS US Army Medical Res Laboratory
US Army MedicalRes&DevCommand Fort Knox, Ky. 40121
Washington, D. C........ Rosznbaum, J. C., Jr..

"~'""'•ose, LTC L. R. ,%

"20Z-OX 66082 ", 50Z-45749 .. DA
.TrtINOL.OOT UTILIZATION 22 CO 0~OI 1AV1O.

NA NA

Laser; Instrumentation; Electromagnetic Radiation; Energy Transducers

(U) Tech Objective - To design and develop specialized instruments for use in re-
search on the biologicas effects of radiations, and to provide instrurrentat'-n, meas-
urement techniques, calibrations and specialized instrument maintenance in support
of such research.

(U) Approach - 1) To develop techniques for the application of transducers and as-
sociated instrumentation in order to monitor instantaneous thermal transientb and
pressure changes in biological systems resulting from absorbed laser energy. Z) To
develop a device for the absolute measurement and continuous monitoring of laser en-
ergy. 3) To incorporate modifications to improve the versatility and over-all laser
system efficiency.

(U) Progress (I Apr 67 - 30 Jun 67) - 1) A constant flow calorimeter using a glass
body and a silver chloride window has been developed to monitor CW laser output at"`10. 6 FI. Additional calorimeters are in various stages of design and developmentwith

absolute calibration pending delivery of ordered standards. 2) Mechanisms to control
and n•.astre puA5ed outputs, approximately . 60- 6 sec in length, to . 01 seec, have
been installed in the COZ laser. 3) Modifications to inuIude neodymium and CO 2 "Q"
switching are awaiting delivery of ordered componeats. 4) Pulse forming networks
have been installed providing a selection of 12 flash lamp pulse lengths varying frorq
approximately I millisecond to 5 milliseconds.

T RZIEii4.. 1c, r_ 61005.. A._o
_l_._Il__i_ _ _ _ __rCTIV_______.. ._
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(U) Progress:

1) Calorimeters of various design, with and without constant
flow capabilities, incorporating such features as modified metallic
cones, selective window material and absorbing fluids for specific spec.-
tral response have been constructed. Additional calorimeters are in
various stages of design and development with absolute calibration pend-
ing delivery of ordered standards. 2) Mechanisms to control and meas-
ure pulsed outputs, appro-imately 0. 1 - 60 sec in length have been in-
stalled in the C02 laser. 3) Modifications providing a "Q" switch mode
for the ruby laser have been completed. 'IQ" switch capabilities at neo-
dymium and CO 2 wavelengths are awaiting delivery of ordered compo-
nents. 4) Pulse forming networks have been installed providing a selec-
tion of 12 pulse lengths varying, f or ruby, from approximately 0.4 to 4.0
msec with a peak power of approximately 85 kw.

Publications and/or Presentations:

None.

Selected Bibliography:

Eisenman, W. L., R. L. Bates and J. D. Merriam. Black ra-
diation detector. J. Opt. Soc. Amer. 53: 7Z9-734, 1963.

Scott, B. F. Fabrication and performance of cone calorimeters
for laser energy measurements. J. Sci. Inst. 43: 685-687, 1966.

Forsythe, W. E. Measurement of Radiant Energy. New York:
McGraw-Hill, 1937.
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Project No. 3A014501B74C Basic Research in Performance Ef-
fectiveness

Task No. 00 Basic Research in Performance Ef-
fectiveness

Work Unit No. 030 Audition and Auditory Perception

Investigators (FY 1967):

#030 M. Lonb, Ph. D.
J. L. Fletcher, Lt Colonel, MSC
W. J. Gunn, B.S.
J. N. Cronholvn, M.S.
J. L. Hatfield, Major, MSC
D. IL. Kohfeld, Captain, MSC
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(U) Audition and Auditory Perception_____

1)1l3ý400 P ooy(individ- 015

C. In-Hiouse 16 N A .1 .. T~ C~-- 68 f
Htadquarters -Dn" U,-.&rroy Modical Res Laboratory
US Army Medical Res& Dcv Cotmmand Fort. Knoxc, lcyý 40120
Washington, Dl. C. Z0315 I-aI.I Loab, M. Ph. D.ýflt~o.Fletcher. LTC *T. L-.is..Hedlund. LTC Jamres L. £ASKC.4tat Hatfield. MAWJ3. L,.
ZOZ-OX 66670 11t j50Z4052 ' DAIt 'SCUSOLOOV UVItSZATtON M -IT70

NA NA
"Y'm AUdition; Per cep ion; Pys jol ugical; Acoustics Psych oaconastics; P sychophys -

N(U) Tech Objective - To determine the mechanisms by which the hum~an obsorver
processes auditory inforrnazon and to, identify optiviun1 auditory displays.

(U) Approach - Research is in two ar&A .9), mitddle car function; Z) auditory per-
ception. e. g., vigilance, the utilization of intensity and temrporal cues. the vole of
prior experience, auditory localization, and ruasking.

n.(U) Progress (I Apr 67 - 30 Jun 67) - lExperim-ento on conditioning and inhibition of
the acoustic reflex have generally, been negiiiv .This in somec evidence that attention
to a contra-aural atimulus changea the rnagnit .~of the acoustic reflex. Apparatus
f or localization st~udy hali been completed and a f :at stage of evaluation is complete.
Experiments on effects of signal and stirnulg rý-t on vigilance suggest that the latter
is more important. Subjects responding to several signal 1'nvela per form Fimilarly to
those responding to one. An experiment on changing signal rate is, completed. and
data are beinj anialyzed. A model for vigiiaace is being constructed. Loeh, "f. and
it. P~. Smith. The relation of induced timnntus to physical characteris tics of the iu-
ducing stimuli. USAMRL Rep. No. 7Z.9. 10 May 67- -in press, J. Acoust. Son. Aarker.;
Gronholm, J. N. Information as a. criterion of goodnars of fit: ex~act critical values
for the case of equiprobable alternatives. USAMRL Rop. No. 68?, 19 Apr 67 (AD
650324); Tisuchitani, Chlyeko and 3. C., 17Thuechcu. Single ui dl )nalysis of cat .. iperior
olive S-segment with tonal stimuli. USAMRI, Rep. No, 734, 9Jiun67--J. Neu rophys-
jol. 29: 684-697, 19W6
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(U) Progress:

Recent experiments on auditory vigilance suggest that per-
itrLnzr,.e whilc attending to signals of several intensities closely re-
sembles that while attending to a single level. Expeiin-icnte on chance..
of signal rate within a session are continuing. Preliminary studies of
the effect on acoustic reflex (AR) function of attending to a faint auditory
stimulus indicate that AR functioning is enhanced. In a study on relation-
ships ior detection of auditory and visual stimuli, it was concluded that
there are correlations of indices of criteria for responding and of sen-
sitivity when the taslks were made sufficiently similar. An experiment
on the role of the pinna in auditory localization is plhnned for the near
future.

Publications and/or Presentations:

Binford, J. R. and M. Loeb. Changes within and over repeated
sessions in criterion and effective sensitivity in an auditory vigilance
task. J. exp. Psychol. 72: 339-345, 1966.

Cronholm, J. N. Information a riterion of goodness of fit:
exact critical values for the case of ( qu., r( bable alternatives. USA-
MRL Report No. 689, 1967 (DDC AD No. 650324); presented at Psycho-
nomic Society meeting, St. Louis, Mo., V7-29 Oct 1966,

Gronholm, J. N. The chi square test of goodnss of fit: exact
critical values for the case of equiprobable alternatives. USAMRL Re-

* port No. 710, 1966 (DDC AD No. 645905).

Gunn, W. J. and M. Loeb. Correlation of performance on vis-
ual and auditory detection tasks. Amer. J. Psychol. 80: 236-Z42,
1967; USAMRL Report No. 713, 1967 (DDC AD No. 647539).

Loeb, M., I. Behar, and J. S. Warm. Cross-modal correla-
tions of the perceived durations of auditory and visual stimuli. Psy-
chin. Sci. 6(.): 87, 1966; USAMRL Report No, 695, 1966 (DDC AD
No. 64 5076).

(
Ir

68

j *i; i



I

B74C 00 030 (cont)

Detail Sheet # 2

Loeb, M. and R. P. Smith. The relation of induced tinnitus to
physical characteristics of the inducing stimulus. USAMRL Report
No. 729, 1967 (DDC AD No. 65Z706).

Loeb, 1W. and J. R. Binford. Variation in perform-.ance on aud-
itorý and visnal monitoring tasks as a function of signal and carrier
frequenc'es. Presented (by Loeb) at Psychonomic So_.itey mectng,.
St. Louis, Mo., 27-29 Oct 1966.

Smith, R. P., M. Loeb, J. L. Fletcher, and D. M. Thomas.
The effect of moderate doses of curare on certain auditory functions.
Acta Oto-laryngol. 62: 101-108, 1966.

Warm, J. S., E. Foulke, and M. Loeb. The influence of stim-
ulus modality and duration on changes in temporal judgments over
trials. Amer. J. Psychol. 79: 6Z8-631, 1966.

Tsuchitani, Chiyeko, and J. C. Boudreau. Single unit analysis
of cat superior olive S-segment with tonal stimuli. J. Neurophysiol.
29: 684-697, 1966; USAMRL Report No. 734, 1967.

Selectcd Bibliography:

Broadbent, D. E. Perception and Communication. Los Angeles:
Pergamon, 1958.

Green, D. M. and J. A. Swets. Signal Detection and Psycho-
physics. New York: John Wiley and Sons, 1966

Jerger, J. F. (Ed.). Modern Developments in Audiology. New
York: Academic Press, 1963.

Rosenblith, W. A. (Ed,). Sensory Communication. New York:
John Wiley and Sons, 1961.

von Bikrsy, Georg. Experiments in Hearing. New York:
McGraw-Hill, 1960.

Wever, E. G. and M. Lawrence. Physiological Acoustics.
Princeton, N. J.: Princeton University Press, 1954.
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Project No. 3A0Z5601A819 Army Aviation Medicine

Task No. 00 Army Aviation Medicine 3
Work Unit No. 015 The Measuremrent, Composition,

and Stability of Complex Skills

Work Unit No. 016 Disorientation and Performance

Work Unit No. 017 Traumatic Origins of Hearing Loss

Investigators (FY 1967):

#015 M. J. Herbert, Ph. D.

M. R. Harris, Captain, IMASC

J. L. Hatfield, Major, MASC

#016 J. H. Brown, Ph, D.

J. E. Marthall, Captain, MSC

#017 J. Lo Fletcher, L.t Colonel, MISC

M. Loeb, Ph. D.

I. Behar, Ph. D.

W. J. Gunn, B.S.
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(U) The Measurement, Componitin,; and Stability of Complex Skills
T1 InywTrpg l Ct. ARIA IS "Tl T r•T t iC (RI,. CO-L OT II *UkU,.O .T C

007500 Human Factors Engineering 06 56 NA OTHER DA"1U51 .NA""° " 67 ,. 1 52
IfVltVrK CONTRACT. Ono-IT C ATS Is "t"OW C.IESgt _ IU11fL' LIT -P UNI (InIh..n

C. In-House NA 6725

S,,,,Headquarters CO3fi. US Army MedicalRes Laboratory

US Army Medical Rea& Dev Commnand Fort K~nox, Ky.* 40121
Washington, D. C. Z0315 ....... Herbert, M. J., Fh.D.

T..... Harris, CPT M. R."*..... "Cutting, LTC R. T. , Hatfield, MAJ 3. L.
"� 0Z-OQX 64458 ;( 12Z-47541 "": DA
21 I&CMOLOGV UTIL.IXATION 5U COOROINATION

NA NA -
UU.KITWORM Ability; Aptitude; Driving; Factor Analysis; Fatigue; Human Factors; Motor
Skills; Performance Decrement; Psychomotor; Skill Analysi.-'

"1,. {U) Tech Objective - To develop procedures for measuring the components of com-
plex skills; to identify basic abilities both general and specific to a variety of skills; to
observe revealed ability patterns under conditions of practice and stress to test the re
gression hypothesis in performance decrement.

(U) Approach - The major skill under investigation is vehicle driving. A cross-
validation design utilizing a field-based driving test battery permits the correlation of
actual vehicle manipulation, with laboratory apparatus and printed-test measur(_s to

provide a more stringently controlled check on field performance. Performance var-
iation associated with practice and with extended task exposure is programmed for boti
vehicle driving and for the artificial tasks in the laboratory.

(U) Progress (1 Apr 67 - 30 Jun 67) - Data from 35 laboratory skill tests are at
Purdue Computing Science Center. Subject N on above tests, plus the revised Driving
7'erformance Battery, has increased to 60. Sixty-three of a projected ZOO Transpor-
tation drivers have been tested on the Battery in the study of traffic violators and ac-
c.ident involvement. An inexpensive and trouble-free performance task as areference

measure of Spatial Orientation has been developed. A limited version of the Driving
Performance Battery has been constructed at the Primary Helicopter Training School

at Fort Wolters, Texas, and is now operational. This will be used to investigate the
relationship of driving skills to helicopter flying skills.
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(U) Progress:

Performance by 107 subjects on 35 lab-based apparatus and
printed tests of a number of skill aptitudes has been correlated and

factor-analyzed. From the analysis, two papers are in preparation.
One reports a new and more effective measure of response orientation;
the other reports on a new, simple test of aptitudes best measured by

th• Snl two-hand coordination apparatus in the past. The second phase
of a hand-steadiness study was aborted because of a failure in record-

ing apparatus. This completion is programmed for FY 1968. A test
of kinesthetic sensitivity was evaluated on an N of 60. Test reliability
was considered too low, and led to a change in test procedure from

simultaneous to successive judgment of presented weights. An N of
61 subjects has been reached at. reporting date. A subject N of 73 has
been reached in the vehicle-skill study based on performance on the

lab-based reference measures and the revised driving performance
battery. Ninety-one transportation drivers have been tested on the
driving battery in the study of traffic violation. A limited version of
the driving perform, ice battery was constructed at the US Primary

Helicopter Center al "ort Wolters, Texas. One-hundred three stu-
dent pilots showing , tisfactory flying proficiency, and 32 "failures"
or "set-backs" have completed performance on the battery and on ten
lab-based skill reference tests.

Publications and/or Presentations:

Herbert, M. J. Job san.ple skill analysis program at USAMRL.
Presented at the Army Avionics Instrumentation Meeting, Philadelphia,

.Pa., 26-27 Oct 1966.

Selected Bibliography:

Bartlett, F. C. The measurement of human skill. Brit. Med. J.
1: 835-877, 1947.

Fleishman, E. A. Testing for psychomotor abilities by means of
apparatus tests. Psych. Bull. 50: 241-262, 1953.
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Fleishrnan, E. A. and G. N. Or"isicin. An analysis of pilot flyi>ng
perfvrmance in terms of comnponcnt abilities. J. appl. ?sychol. 44- 146-
155, 1960.

Floyd, W. J. and A. T. Wclford. ,yrposiutn oii Fatigue. London:
H. K. Lewis and Go., Ltd., 1953.

Parker, J. F. and E. A. Fleishman. Ability factots and compo-
nent performance measures as predictors of complex tr-acking behavior.
Psych. Monogr. 74: 36, 1960.

Zovala, A., E. A. Locke, H. P. Van Cott, and E. A. Fleishrnan.
The analysis of helicopter pilot performance. Amer. Inst. for Research,
Washington, D. G., 1965.
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-alHeadquiarters A.,a. US Army Medical!Res Laboratory
US Army Medical Res &Dev Command IFort Knox, Ky. 40121
Washington, D. C. 20315 j.,.,Brown, J. H. , Ph. D.

"N "'Cutting, LTC R. T. Wolfe. J. WIT IT Ph. D.
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""'~Vestibular Apparatus; Caloric Stimulation; Angular Acceleration/ Body Rc~a-.
tion; Psychophysiology; Visuel Interaction; Disorientation; Space Perception

'~(U) Tech Objective - The diaorienting effects of angular and linear accelerations are a

disruptive influence to performance of various kinds during military operations. This proj I
ect is a long-range effort to provide the fundamental information required to anticipate Lu-
tur problemL and to solve contemporary problems stcrmming from spatial disorientation.

(U) Approach - The important problems of spatial disorientation an civsrformance are
Approached via psych ophysiologic al and behavioral techniques. Specific cie.ýendentvar-
iables include the electrical recording of eye movements, comnputer analysiL -%f the
vestibulo-ocular reflex, and psychophysical judgments. Stimulation of the vesL"Lular
apparatus is accomplished by both Fkccelerative and caloric stimulation under exp-ri-
mental conditions emphasizing inter;, 'tion with vis ion and other sensory systerns.

(U) Progress (I Apr 67 - 30 Jun 67) - Two experiments related to the generaliza-
tion of habituation between different acceleration envir onme~nts were com~pleted. An ex-
periment specifying the nature and extent of ado p~ation has also been comipleted. These
data clearly show that disorientation (erroneous perceptions of movement) can result
'Rot only from very intense etimulation of the vestibular syste.im but also from very
we ak s timulati on. Sever al ba seline s tud iesa utiliz ing aviator per a onnelI a f 3igned t ci Ft Knox

have. been initiated. In addition, normal subjects are present)y being Lested to deter-
mine if significant threshold shifts occur concomitant with habituation. Brown, 3. 1-.
Facts and thecoriks of vertigo. Presented at Symposium on Vertigo as a Problem in
A-rooipac-e Medicine, Johnsville, Pa., 7-9 Feb 67; Marshall, J. E. Generalization of
nystagmic habituation as a function of stimulus intensity. Presented at the 38th An-
nual Meeting of the Eastern Psychological Association. Boston, Mass., 6-8 Apr 67.
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(U) Projress:

The assessment of subjective velocity via psychophysical
techniques is continuing and a study utilizing auditory cross-modality
matching was completed and has been submitted for publication. The
habituation of vestibular responses to interacting stimuli was examined
and found to provide a reliable means of assessing asymmetry. Two
experiments determining the degree to which habituation will generalize
to higher and lower intensities of angular acceleration were completed.
Experimnents specifying the nature and extent of adaptation in both nystag-
mic arid subjective responses to angular acceleration have also been com-
pleted. Several baseline studies utilizing aviation personnel assigned to
Fort Knox have been initiated. In addition, subjects are presently being
tested to determine if threshold shifts occur with habituation.

Psychophysical scaling of subjective velocity (auditory cross-
modality estimates of angular velocity during constant angular accelera-
tion) validated the exponent of 1. 0 found previously with numerical mag-
nitude estimates. Comparable adaptation was found and it was concluded
that this adaptation is a real phenomenon and of potential significance as
one form of disorientation.

The extent to which habituation will transfer or generalize to
higher and lower stimulus intensities and durations was determined. As

with other parameters of habituation, a high degree of specificity of ha-
bituationu was found. That is, there appears to be only limited general-
ization of habituation to stimuli that are either more or less intense or
longer or shorter in duration than the habituating stimulus. However,
there was an asymmetrical generalization gradient such that relatively
more transfer was found from higher intensity and longer duration stim-
uli to accelerations of lower intensity and shorter duration than vice versa.

Arrangements have been made with the Aviation Group pres-
k• ently assigned to Fort Knox for volunteers to serve as subjects in sev-

eral baseline studies comparing the vestibular sensitivity of Army
rotary and fixed wing pilots with the sensitivity of both normal subjects
and pilots of high-performance aircraft. Both nystagmic and a variety
of subjective responses, including threshold judgments and magnitude

(
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estimates, are being recorded under several experimental conditions.
These data will bc related to total hours flight experience, present fly-
ing activity, and a number of other measures to be taken from the Army
Disorientation Questionnaire currently being sent to all aviation units by
USABAR.

In a study recently completed and currently being analyzed,
subjects were tested to determine if threshold shifts are evident after
extensive exposure to an accelerative environment.

Modifications of the large turntable are in progress in order
to experimr.entally approach the question of whether "fatigue"' increases
one's susceptibility to disorientation. A classical view of fatigue is that
it represents a regression from a state in which the individual functions
primarily with reflex-like motor skills to a condition where he is more
dependent upon his perceptual environment. Since disorientation is pri-
marily a perceptual phenomenon, it is anticipated that a fatigued individ-
ual will be more likely to become disoriented.

Publications and/or Presentations;

Brown, J. H. Magnitude estimation of angular velocity during
passive rotation. J. exp. Psychol. 72(2): 169-172, 1966; USAMRL
Report No. 701, 1966 (DDC AD No. 645075).

Brown, J. H. and 3. E. Marshall. Drug control of arousal and
nystagmic habituation in cat. Presented (by Brown) at Psychono,-aic
Society meeting, St. Louis, Mo., Z7-29 Oct 1966.

Brown, J. H. Facts and theories of vertigo. Presented at Sym-
posium on Vertigo as a Problem in Aerospace Medicine, Johnsville,
Pa,, 7-9 Feb 1967.

Brown, J. H. Interacting vestibular stimuli and nystagmic ha-bituation. Acta Oto-laryngol. 62: 341-350, 1966; USAMRL Report No.

715, 1967.
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Brown, J. H. Cross-n odality estimation oi angular velocity.
USAMRL Report No. 738, 1967.

Marshall, J. E. and J. H. Brown. Visual-arousal interaction
and specificity of nystagmic habituation. Aerospace Med. 38(6): 597-
599, 1967; USAMRL Report No. 688, 1966 (DDC AD No. 645926).

Marshall, J. E. and J. H. Brown. Generalization of nystagmic
habituation as a function of stimulus intensity. Presented (by Marshall)
at the 38th annual meeting of the Eastern Paychological Association,
Boston, Mass., 6-8 Apr 1967.

Selected Bibliography:

Aschan, G. Response to rotatory stimuli in fighter pilots. Acta
Oto-laryngol. (Stockh. ). Suppl. 116, 1954.

Brown, J. H. and G. H. Crampton. Quantification of the human
nystagmic response to angular acceleration. Prediction formalae and
nomograph. Acta Oto-laryngol. (Stockh.), 58: 555-564, 1964.

Collins, W. E. Effects of mental set upon vestibular nystagmus.

J. exp. Psychol. 63: 191-197, 196Z.

Mowzer, 0. H. The modification of vestibular nystagmus by
means of re.peated elicitation. Comp. Psychol. Monogr. 9: 1-48, 1934.

Stevens, S. S. On the operation known as judgment. Amer. Scient.
t 54: 385-401, 1966.

Wendt, G. R. Vestibular functions. In: S. S. Stevens (Ed.), Hand-
book of Experimental Psychology. New York: Wiley, 1951

$ Wood, C. D. Antimotion sickness drugs for aerospace. NASA SP-
77, The Role of the Vestibular Organs in the Exploration of Space, 1965,
pp. 365-371.
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gokavEOr.3 Noise Expoaure; Hearing Lose; Acoustic Trauma; Audition; Psychophysiolagy;
Impulse Noise; Continuous Noise; Susceptibility; Ear Protection

(U) Tech Objective - To determine and study the relations between noise exposure
and hearing lose to predict susceptibility to noise induced hearing loss.

(U) Approach - Method has involved experimental investigation of parnmeters of
sound as related to production of temporary threshold shifts (TTS) in humens; perm-

--anent threshold shifter (PTS) are being investigated in human and animal subj.ý--ts.

(U) Progress (I Apr 67 - 30 Jun 67) - Work is continuing on TTS from impulse
noise, varying pulse duration while holding SPL constant. Consultation is underway
with White Sands Missile Test Center on noise-missile problems. A study has just
been completed comparing monkey and human TTS following exposure to octave band
noise. Preliminary results indicate that the monkeys are more sensitive to noise ex-
posure. Impulse noise exposure will be studied next. Study is beginning with hos-

asepital patients, on temporary and permanent effects on human hearing of certain oto-
toxic drugs. Preliminary reports on central effects on auditory fatigue and on the
monkey experiment* were ptaserited at the Acoustical Society macting in . i 10A7
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(U) Progress:

Data are being collected on TTS from impulse exposure with
SPL held constant while varying pulse duration. Field evaluation of the
CHAPARRAL missile system is underway at White Sands Missile Test
Center. Effect of meningitis on high. frequency hearing was studied and
reported. Work continues on monkey and human TTS from octave band
exposure. Investigation is being started of high frequency effects of
ototoxic drug therapy in humans, joint research with University of
Colorado Medical Center. Some experiments on central effects onTTS
are being completed and experiments on recovery from high frequency
hearing loss are underway.

Publications and/or Presentations:

Fletcher, J. L. and A. B. Cairns. Recovery irom impulse noise
induced acoustic trauma. J. aud. Res. 7: 35-39, 1967; USAMRL Re-
"port No. 686, 1966 (DDC AD No. 645898).

Fletcher, J. L. and IA. Loeb. An exploratory study on the effect
of pulse duration on temporary threshold shift produced by impulse

r-oise. USAMRL Report No. 680, 1967 (DDC AD No. 647540); present-
ed (by Fletcher) at Acoustical Society of America meeting, Los Angeles,
Calif., 2-5 Nov 1966.

Fletcher, J. L., A. B. Cairns, F. G. Collins, and J. Endicott.
IHigh frequency hearing following meningitis. USAMRL Report No. 711,
1966 (DDC AD No. 645906).

Fletcher, J. L., M. Loeb, and J. L. Hatfield. Noise evaluation
of the 20-ton rough terrain crane. USAMwRL Letter Report No. 12, 1966.

Loeb, M., J. L, Fletcher, and C. E. Guthrie. A prelirrninary
evaluation of the hazard to hearing produced by the CHAPARRAL mis-
sile, Feb 1967,

Loeb, M. and I. Behar. Temporary threshold shifts in rhesus
monkeys produced by exposure to octave bands of noise. Presented
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(by Loeb) at Acoustical Society of Ainerica meeting, Washington, D.C.,

19-22 Apr 1967.

Smith, R. P. and M. Loeb. Several experiments on central fac-
tors in auditory fatigue. Presented (by Smith) at Acoustical Society of
America meeting, New York, N. Y., 5 Apr 1967.

Zislis, T. and J. L. Fletcher. Relation of high frequency thresh-
olds to age and sex. J. aud. Res. 6: 189-198, 1966; USAMRL Report
No. 702, 1966 (DDC AD No. 645082).

Selected Bibliography:

Harris, C. Ml. (Ed.). Handbook of Noise Control. New York:
McGraw-Hill, 1957.

Kryter, K. D. Exposure to steady-state noise and impairment of
hearing. J. acoust. Soc. Amer. 35: 1515-1525, 1961.

Kryter, K. D. and G. R. Garinther. Auditory effects of acoustic
impulses from firearms. Acta Oto-laryngol. Suppl. 11, 1966.

A IKryter, K. D., W. D. Ward, J. D. Miller, and D. H. Eldredge.

Hazardous expocure to intermittent and steady-state noise. J. acoust.
Soc. Amer. 39: 451-464, 1966.

Murray, N. E. and G. Reid. Experimental observations on the

dual effects of gunblast. Med. J. Australia, 1: 611-617, 1946.

Murray, N. E. and G. Reid. Hearing loss due to gunblast.
Med. J. Australia, 611: 1946.

Ward, W. D. Effect of temporal spacing on temporary threshold
shift from impulses. J. acoust. Soc. Amer. 34: 1230-1232, 196Z.
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Project No. 3A0Z5601A8Zl Combat Surgery

Task No. 00 Combat Surgery

Work Unit No. 155 Study of Bank Blood Preserved in
Acid-Citrate-Dextrose and Acid-
Citrate-Dextrose with Adenine
After Forty-Two Days of Storage

Work Unit No. 156 Study of Group 0 Blood Donors in
the Military to Delineate Titers and
Technic of Natural and Im-omune Anti-
bodies Applicable to a Safe, Wide-
scale Ei,Lployuieiit of 0 Blood to A,

B, AB and 0 Recipients

Work Unit No. 157 Study of Transport and Logistic Prob-
lems of Stored Whole Blood and Blood
Components in the Military

Work Unit No. 158 Evaluation of Automated, Semiauto-
mated, and Other Techniques Involved
in Military Blood Banking

Work Unit No. 1 59 Evaluation of Mass Blood Grouping in
the Military Services by Automated
"and Semiautomated Methods

Work Unit No. 160 Blood Groups, Blood Group Substances
and Chromosome Studies of Laboratory
Animals

Work Unit No. 161 Biochemical Alterations of Human Red
Blood Cells in Cold Storage

Work Unit No. 16Z Alteration in Protein Components of
Stored Red Blood Cells

Work Unit No. 163 Pasteurella pestis and Human Blood
SCrGoss-Reacting Antigens

Work Unit No. 164 Evaluation of Methods and Iviodels for

kvMeasuring Transfusion Effects and
Practices
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Investigators (FY 1967):

#155 C. E. Shields, Lt Colonel, IWC
F. R. Camp, Jr., Lt Colonel, MSC
L. J. Reed, Captain, xvAC
L. G. Dauber, Captain, JvAC
-H. F. Bunn, Captain, MC

R. W. Bull, Captain, VC
S. D. Litwin, Captain, MC

#156 F. R. Camnp, Jr., Lt Colonel, MSC
C. E. Shields, Lt Colonel, MC
L. J. Retd, Captain, MIC
L. G. Dauber, Captain, MC
S. D. Litwin, Captain, MvAC

#157 C. E. Shields, Lt Colonel, MC
F. R. Camp, Jr., Lt Colonel, MSC
L. J. Reed, Captain, IAC
L. G. Dauber, Captain, MC

#158 F. R. Camp, Jr., Lt Colonel, MSC
C. E. Shields, vi C

t159 F. R. Camp, Jr.. Lt Colonel, MSC
C. E. Shields, Lt Colonel, MC

#160 R. W. Bull, Captain, VC
R. S. Dedrick, Captain, VC
H. F. Bunn, Captain, MIC

#161 F. DeVenuto, Ph.D.

#162 W. F. Kocholaty, Ph.D.
J. L. Gray, B.S.
1A. Edith Ledford, A. B.

#163 A. J. Luzzio, Ph. D.

#164 H. F. Bunn, Captain, MC

S. D. Litwin, Captain, MC
C. E. Shields, Lt Colonel, MG
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Blood Preservation; Blood Transfusion; Adenine
" (U) Tech Objective - Research activities will examine the effects of adenine added toI

ACD (acid-citrate -dextrose) stored blood on cell survival as measured in the recipient.
Whole, human blood stored at 6*C in ACD solution has a shelf life of 21 days. Exten-
sion of this dating period to 42 days or more is anticipated in this study with AC Dand adenine

(U) Approach - Various programs will involve study of volunteer donors and recip-
ients who will receive va~rious combinatiuna of anticoagulants with and without adenine.
Studies will include measurement of survival, various biochemical facets in the stored
units, donors and recipients.I

(U) Progress (I Apr 67 - 30 Jun 67) - One program hap; been completed in which
AC Dand CPD anticoagulant with and without adenine have been compared after storage for
28, 35 or 4Z days. This was prepared for publication and presented at the American
Association of Blood Banks Meeting in Oct 1966. A second program conhiatinh of
autologous and homologous transfusions tinder varied conditions representing. type
APecific and/or universal donor transfusion is in progress. The first portion involving
186 recipients receiving blood collected in ACD has been completed. On the basis of
these. findingm. a repnort ham been submitted supporting the extension of shelf life of
ACD blood from 21 to 28 days. The second phase of the program is studying the prop-
ertif-s of adenine in ACD solution. An additional program has been added to evaluate

different collection volumes. as part of the over-all program involved in whole blood
preservation and also as a factor in the transport of blood. This latter program ha.m-
been planned and extended to include other areas and hospital. in this country and over-
NY COMMUNICATIONS 3csy U U. 050 cocaLU UCI
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(U) Progress:

A study comparing ACD and CPD anticoagulant with and with-
out adenine following storage for 28, 35 or 42 days has been carried out.
Results of the investigation were presented at the American Association
of Blood Banks meeting in October 1966 and have been prepared for pub-
lication. This study is also described in USAMRL Report No. 719, dated
21 March 1967. A second program has consisted of giving autologous and
homologous transfusions under varied conditions representing type specif-
ic and/or universal donor transfusions. A total of 185 recipients are in
the process of being studied and reports are being prepared. A program
to investigate blood transfusions with and without adenine in Vietnam was
initiated and scheduled to be carried out in April; however, this was post-
poned. Supplementary and ancillary studies are being planned in prepara-
tion for patient studies in various hospitals in the country.

Publications and/or Presentations:

Bunn, Howard F. A proposed mechanism for the glomerular fil-
tration of hemoglobin. Presented at the American Society of Clinical In-
vestigation meeting, Atlantic City, N. J. , 30 Apr - 3 May 1967.

Bunn, Howard F. The effect of sulfhydryl reagents on the binding
of human hemoglobin to haptoglobin. USAMRL Report No. 735, 1967.

Camp, Frank R., Jr. and Charies E. Shields. Comparison of
blood preservation after storage in ACD o0 CPD solutions supplemented
with adenine. Presented (by Shields) at American Association of Blood
Banks meeting, Los Angeles, Calif., 25-28 Oct 1966.

Camp, Frank R., Jr. Served as instructor at course entitled
"Advances in Medical Laboratory Procedures;" presented talk on
"Blood Bank Operations, " Walter Reed Army Institute of Research,
15 Nov 1966.

Camp, Frank R., Jr. Comparison of blood preservation after
storage in ACD or GPD solutions supplemented with adenine. Presented
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before the Interdepartmental Committee on National Blood Program
Research, The Pentagon, Washington, D. C., IZ Dec 1966.

Camp, Frank R., Jr. "The Universal Donor." Prc~eýnted at
a meeting on Preventive Medicine and Laboratory Officers' Sympo-
sium, Walter Reed Army Institute of Research, 6 Apr 1967.

Shields, Charles E. and Frank R. Camp, Jr. Effect of im-
munizations on blood group antibody production. USAMRL Report
No. 708, 1966 (DDG AD No. 647146).

Shields, Charles E. "Basic Concept of Red Cell Symposium."
Represented the Army in a review of the Armed Forces blood program,
Chelsea, Mass., 17-18 Nov 1966.

Shields, Charles E. Role of Fort Knox adenine studies in the
Army blood program. Presented at Conference on Adenine, Chicago,
Ill., for Surgical Research Branch, USAMRDC, 18-19 Jan 1967; pre-
sented at the combined conference with WRAIR and USAMRDC, 5-7
Feb 1967; presented at the AdHoc Committee and Symposium by the
National Resource Committee, 23 Mar 1967.

Shields, Charles E. and Frank R. Camp, Jr. Comparison
studies of whole blood stored in ACD and CPD and with adenine. USA-
MRL Report No. 719, 1967.

Shields, Charles E. Survival of ACD blood after serial storage.
USAMARL Report No. 741, 1967.

Shields, Charles E. Progress of Fort Knox adenine studies.
Presented in San Juan, Puerto Rico, 13-16 Jun 1967.

Werline, Madonna IvM., Charles E. Shields, and Frank R. Camp,
Jr. A safe crossmatch of whole blood with an extended shelf life. Read
by title at the American Association of Blood Banks meeting, Los Angeles,
Calif., 25-28 Oct 1966.
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Selected Bibliography:
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Blood; Blood Banks; Blood Donors; Blood Groups; Blood Transfusion
J* U) Tfecqh Objective - To identify the roup 0 donor whose blood can be transfused

indiscriminately in battlefield andl or other emergency cituations. Identification of
substances interfering with group 0 blood will be carried out and once these are iden-
tified they will be monitored to eiminate thtý contaminating substance.

ý op'a tion and te ~ f a d tt r f n t r la d i m n ni A a d a t-

emol 'ys in's in this bodwl easyd acltoso nioyttr ilb ae
on standard blodgopsrlgypoeue.Z Sae fe engasyd hsblods will be transfsdit .B*adA e!tTt~dmntrc o des e

actions. The titers causing no reactions will be declared safe.
(U) Progress (1 Apr 07 - 30 Jun 67) - Identification of several levels of group 0 inter-

ference has been made in various portions of the military population. This has been
clearly related to the plague immunizations and has been reported at the AMA and the
Int. Soc. of Blood Transfusion. During the course of investigation of other vaccines,
heioly sins to group A were also found in influenza. This is planned for presentation at
the AMB, Oct 67, with the following conclusion: Hemnolysin inhibition assays of influ-
%nza and plague vaccines revealed A substance concentrations of I Z ýig/mnl and 168pLg/nl..
respectively. These results suggest that: 1) minute amounts of A substance stimulate ADO
antibody production, 2) since influenza vaccine is freely and frequently prescribed, re-
sultant antibody production m.ay contribute to the "naturally -occurring" ADO antibodies,
3) hemolysins may be the most sensitive of the ABO antibodies to immune stimulation,

4)administration of these vaccines to potential universal donors, young females and
particularly pregnant women may be undesirable. The identification of the primary
substance as plague vaccine has allowed rescheduling of the immunization program,
roviding a greater pool of useful group 0 donors of the Arm Blood Program. Prelim
nary studied of transfusion of group 0 blood into non-group recienisn
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(U) Progress:

Ide-atification of several levels of group 0 interference has
been made in various portions of the military population. This has
been clearly related to the plague immunizations and has been report-
ed at the American Medical Association meeting and the International
Society of Blood Transfusion. The identification of the primary sub-
stance as plague vaccine has allowed rescheduling of the immunization
program providing a greater pool of useful group 0 donors of the Army
Blood Program. Transfusion of group 0 blood into non-group 0 recip-
ients has been carried out in the first phase and is still under analysis.

Publications and/or Pres entations:

Camp, Frank R., Jr. and Charles E. Shields. Military blood
banking - identification of the group 0 Universal Donor for transfusion
of A, B and AB recipients - an enigma of two decades. Presented (by
Camp) at the I1th Congress of the International Society of Blood Trans-
fusion, Sydney, Australia, 24-29 Aug 1966; USAMRL Report No. 678,
1966 (DDC Nqo. 645447); Mil. Mled. 13Z(6): 4Z6-429, 1967.

Camp, Frank R., Jr. and Charles E. Shields. The Universal
Donor in the military - a reappraisal. Presented (by Camp) at the
11th Congress of the International Society of Blood Transfusion, Sydney,
Australia, Z4-Z9 Aug 1966.

Camp, Frank R., Jr. and Charles E. Shields. Alteration of blood
group titers in group 0 soldiers and the effect on the "Universal Donor"
pool. Read by title at the American Association of Blood Banks meeting,
Los Angeles, Calif., Z5-Z8 Oct 1966.

Camp, Frank R. , Jr. Military blood banking and immunohematol-
ogy - continuous training for service through research. Presented at
the Fort Knox Junior Science and Humanities Symposium. 31 Mar-

1 Apr 1967.

Camp, Frank R., Jr. Observations, training, and research
programs in military blood banking and immn.ohernatology. Presented
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at the Kentucky Association of Blood Banks meeting, Lexington, Ky.,

ZO May 1967.

Shields, Charles E. and Frank R. Camp, Jr. Immune anti-
bodies - their production and fate (effect of immunizations on blood
group antibody production). Presented (by Camp) at the 11th Congress
of the International Society of Blood Transfusion, Sydney, Australia,

24-Z9 Aug 1966.

Shields, Charles E. Role of Fort Knox adenine studies in the

Army blood program. Presented at the combired conference with
WRAIR and USAMRDC, 5-7 Feb 1967.
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ai.(U) Tech Objective - To establish improvements in logistical practice. for the
handling of and supply of blood and components to militar9/ field units.

(U) A uac -Iza Sage a A systematic and comprehensive survey will be made
of mth~beig utlizd i cCrent military operations. b. This information will be

scrutinized and evaluated with a view of defining problem areas. ZdSaa Fieldwork
units will be established for the express purpose of attempting to catK d develop
hniprovements in the problem areas specifically delineated in Stage 1.

(U) Progress (I Apr 67 - 30 Jun 67) - Shipments of blood and plasma have been re-
ceived from Viet Nam, transported through channels of the Military Blood Program
Agency. Every unit wasa inspected visually and examined using in vitro tests. It was)

deryapparent that shipping damage had occurred both involvi1%TtTrukterior package
and the internal contents. This was a particular problem with the frozen plasma be-
cause of the cracking of the plastic container. Because of demand to ship such ma-
terials, extensive study has been undertaken to study new containers and protective en-
velopes. This wilprtly include teistin thermaterials durnn weekly shijpments of fresh
frozen plasma to Walter Reed Gene ralg ospital. The results of the Viet Nam ship-
thente are being prepared in a formal laboratory report, though the initial first ship-.
ment report has been reported already to the Military Blood Program Agency. Studies
are continuing on the survival of wet ice indshipping cositainers at various temperature
ranges. Red cell survival will be measured foillowing stationary exposure to tempera-
ture, short range transport and long range transport. As. part of t~he t...aportattLorapro-a
gram. different methods of delivery, including air drop, are being evaluated. One ayes
temn involving cushioning the blood with water was without significant success. Newly
designed containers introduced by a manufacturer to compete with the standard contain,
er has been studied, yielding approximately 70-90% survival of box contents.
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(U) Progress:

Equipment: Special cards containing specific dried blood
group identification reagents produced by an American manufacturer
were tested. Tests of veracity, avidity and reliability of reagents
and packaging were made under simulated combat conditions, such as
high heat-high humidity; high heat-low humidity; and various cold en-
vironments as well as following prolonged storage in high heat or total
water immersion. The data indicated that the use of the equipment was
not simple and was subject to environmental effects as well as being in-
efficient in terms of technician time. The major blood group reagents
were satisfactory, but the Rh factor identification was unsatisfactory.

These cards were compared to those obtained from an
European manufacturer. A report on this has been prepared and ac-
cepted for publication in Military Medicine.

Publications and/or Presentations:

Camp, Frank R., Jr. andCharles E. Shields. Blood components -
their preparation and use. J. Ky. Med. Assoc. 64: 873-877, 1966.

Shields, CharlesE. andFrankR. Camp, Jr. Testing of blood group-
i+' cLirds under field-type conditions. USAMRL Report No. 739, 1967.

Selected Bibliography:

Kendrick, D. B., Brigadier General, MC, USA. Bld Prram
in World War IL. Office of The Surgeon General, Department of the
Army, Washington, D. C., 1964.

Camp, Frank R., Jr. Blood banking: retrospection of people,
problems and progress gained from a decade of experience in an over-
seas military operation. Mil. med. 128(1Z): IZZZ-1236, 1963.

Spencer, L. E. and M. S. Nix, Jr. Evaluation of "Tuffy" air
lock container for free fall delivery of whole blood. USAARU Report
No. 66-4, US Army Aeromedical Research Unit, Fort Rucker, Ala.,
Apr 1966.
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6A.KRIWORO Blood; Blood Banks; Blood Groups; Automation; Automatic Data Processing;

fslta AcQuinitioný Equipmnnt and Supplies

(U) Tech Objective - To facilitate and improve routine blood banking practices by
utilizing automated and semiautomated technics.

(U) Approach - 1st Stage: A systematic and comprehensive survey will be made
of available automated laboratory technics which might conceivably be utilized in

"blood banking practices. Zd Stage: Laboratory test situations will be employed to
evaluate the usefulness and reliability of each automated technic which suggesto
promise.

(U) Progress (1 Apr 67 - 30 Jun 67) - Standardization of determining blood group
O donors having anti-A and anti-B natural occurring agglutinins lower than a titer of
1:200 has long been a problem among serological laboratories. A technic employing
a semiautomated dilution system has been devised, tested and found to be simple and

"reliable at the Blood Transfusion Division, USAMRL, Fort Knox, The system em-
ploys precision microcapillaries calibrated to contain 10 ml (microliters) or lambdas
They are manufactured by the Drummond Scientific Co., Broomhall, Pa., and come
as 100 disposable micro-pipettes called "MICROCAPS."
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(U) Progress:

A system for control, distribution and prediction of require-
ments for blood logistics has been investigatee. An applicable system
of data retrieval using small computers and data processing systerns in
the field and in headquarters units for control, distribution and predic-
tion of requirements of critical medical supplies, such as blood, ap-
pears capable of programming with modification, so that it performs
the blood inventory control and prediction operations required at field
stations and headquarters units.

Publications and/or Presentations:

Camp, Frank R., Jr. and Charles E. Shields. Screening proced-
ures employing semiautomated and fully automated technics. Presented
(by Camp) at the 11th Congress of the International Society of Blood
Transfusion, Sydney, Australia, 24-29 Aug 1966.

Shields, Charles F. and Frank R. Camp, Jr. Testing of blood
grouping cards under field-type conditions. USAMRL Report No. 739,
-]967.

Selected Bibliography-

Rosenfield, R. E., I. 0. Szymanski and S. Kochwa. Quantitative
hemagglutination that is relatively independent of Rh antigens and anti-
bodies. Cold Spring Harbor Symposium on Quantitative Biology, Vol.
29, 1964.

Vargues, Robert. Use of the autoanalyzer for st--dy and under-
standing of complement fixation reactions. International Technicon
Symposium, Paris, Oct 1964.

Vargues, Robert. Automation in complement fixation reactions.
Technicon Symposium, New York City, Sep 1965.
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PRoseeifield, Richard E. and Gladys V. Haber. Detection and
measurement of homologous human hemagglutinins. Technicon Sym-
posium, New York City, Sep 1965.

Unger, P. and 0. Rarngren. Automated analysis in blood-group
serology and baematology. Proc. 10th Congress int. Soc. Blood
Transfusion, Stockholm, 196x; pp. 959-963, 1965.

Allen, F. H., Jr. The use of automatic data processing in blood
bank procedures. Proc. 10th Congress Int. Soc. Blood Transfusion,
Stockholm, 1964; pp. 964-969, 1965.

Pickrel, J. C. Electronic computer simulation of some blood
bank operations. Proc. 10th Congress hit. Soc. Blood Transfusion,
Stockholm, 1964; pp. 970-974, 1965.

Sturgeon, Ph. and Dorothy T. McQuiston. The status of routine
blood typing with the auto-analyzer. Proc. 10th Congress Int. Soc.
Blood Transfusion, Stockholm, 1964; pp. 975-98Z, 1965.

Schmitt, H. Zur Frage der Automatisierung von Blutgruppen-
bestimmungen (diskussion). Proc. 10th Congress Int. Soc. Blood
Transfusion, Stockholm, 1964; pp. 983-984, 1965.

Rosenfield, R. E.. Irma 0. Szymanski. Gladys V. Haber, and
S. Kochwa. Automated methods for the detection and measurement of
hemagglutination. Proc. 10th Congress Int. Soc. Blood Transfusion,
Stockholm, 1964; pp. 985-991, 1965.

Hughes-Jones, N. G. Automation of blood group determinations
using radioactively labelled antibodies. Proc. 10th Congress It. Soc.
Blood Transfusion, Stockholm, 1964; pp. 992-996, 1965.

Masouredis, S. P., Mary Edith Dupuy, and Margaret Elliot. Es-
timation of the D-antigen content of individual red cells with autoradiog-
raphy. Proc. 10th Congrees Int. Soc. Blood Transfusion, Stockholm,
1964; pp. 997-100, 1965.

LB'98



I o~V A(ClClItIIOI I AGt**¢ ACCI[II ON . .ORt c0O h~. .'.'.s.,.

RESEARCH AND TECHNOLOGY RESUME DA DA 6099 .SGR D- 103

01 07 6i7 ia. dHANiE Z4 04 67 ... U NA N A WOTEtt UNIT
I*. KO/CO~g o Npmepp"/umme M6

62156011 3AOZ5601AB21 00 159 NO CYHANGE
",TTL!(U) Evalution o? Meas Blo~od7G:FOuping -n77'e 4ilitary Services by Automated

and Semiautomated Methods .~~.

S IIENTW'C 0TIC.. ARE& .r-TV~ __

WMdic"ne 04 66 NA OTHER A
koeNapI.. *RIoW ,, 67 1 1 1 0 ---

C. In-House Te NA .. -68

'w aat I**.

Loo,-~ Headquarter s *oo.,,, US Army Medical Res Laboratory

US Army Medical Res&DevCommand Fort Knox, Ky. 40121
Washington, D. C. 20315 ,,vnviStoR, Camp, LTC F. R., Jr.

'"...Rose, LTC L. R. * Shields, LTC C. E.
. 0z-_OX 66082 "' 50Z-41251 "-, DA

11 Tk .WIOLOTIT UTILIZATION " CO* T II NT *O. N

NA NA
**. tT.0 Blood; Blood Banks; Blood Groups; Automation; Automatic Data Processing;

Data Acquisition
(U) Tech Objective - To evaluate present automnated methods for use in mass klood

grouping.
(U) Approach - Set up apparatus and run simultaneous determinations using new

and standard methods to compare accuracy and efficiency. Conduct a variable and
continuing evaluation of blood grouping operations ctrried out at post and field loca-

"tions separate from fixed blood bank facilities.
(U) Progress (I Apr 67 - 30 Jun 67) - In view of changes to AR 40-3, which n-iw re

quires ABO blood grouping, serum confirmation of the blood groupby back typing with
known A and B erythrocytes and determination of the Rh factor, places a sense of ur-
gency in developing accurate blood grouping automation, as well as training in the ac-
ceptable system. A 15- channel autoanalyzer (Technicon) will be placed in operation
at the Reception Center, Ft Knox, to perform the ABO blood group and Rh type of
1200 inductees per week. Another automated system is being studied requiring joint

"1studies and effort by the Blood Transfusion Division, USAMRL, and Berkeley Scien-
tific Laboratories, Berkeley, Calif. Evaluation continues of a quantitative hemag-
glutinating autoanalyzer (Technicon) in screening for hemagglutinins. Parallel man-
ual testing is conducted employing salluie, high-protein and anti-human elobulin tech-
nice. Some antigen-antibody reactions require special conditions on the autoanalyzer
for detection. The mechanical collection of whole blood has been studied to eliminate
"short-fills" and "over-fills" which result in improper ACD to blood ratios. The
study in progress involves evaluation of a semiautcmatic blood collection apparatus
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(U) Progress:

The Technicon Autoanalyzer system of blood grouping has
been studied for accuracy and reproducibility. G,C-rtain parts have been
found to be delicate in construction and require constant replacement.
Many critical parts must be kept on hand for immediate replacement
to keep the autoanalyzer in operation.

Cooperative studies with Dade Reagents, Inc. , are contin-
uing to produce 3tandard reagents for the autoanalyzer that are lic-
ensed by the Division of Biologics Standards, National Institutes of
Health.

In vie*v of changes to AR 40-3, which now require ABO
blood grouping, serum confirmation of the blood group by back typing
with known A and B erythrocytes and determination of the Rh factor
places a sense of urgency in developing accurate blood grouping auto-
mation, as well as training in the acceptable system.

Another automated system is being studied requiring joint
studies and effort by the Blood Transfusion Division, USAMRL, and
Oerkeley Scientific Laboratories, Berkeley, California.

Publications and/or Presentations:A
C-Gamp, Frank R., Jr. and Charles E. Shields. Screening pro-

cedures employing serniautomated and fully automated technics. Pre-
sented (by Camp) at the llth Congress of the International Society of
Blood Transfusion, Sydney, Australia, 24-29 Aug 1966; USAMRL Re-
port No. 707, 1966 (DDC AD No. 647538).

Selected Bibliography:

Reissigl, H. Fortschritte durch die Verwendung von Plastikrma-
terial zur Blutkonservierung. Proc. 10th Congress lat. Soc. Blood
Transfusion, Stockholm, 1964; pp. 1006-1015, 1965.
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Steigner, K. F. Zusammencetzbare geschlossene Kunststof-
fbeutelsysteme zur Konservierung und Aufbereitung von Erythrozyten.

SProc. 10th Congress Int. Soc. Blood Transfusion, Stockholm, 1964;
pp. 1016-1021, 1965.

"Gibbs, Mary B. and F. R. Camp, Jr. A simple device for
washing erythrocytes for the antiglobulin test. Proc. 10th Congress

Int. Soc. Blood Transfusion, Stockholm, 1964; pp. 1022-1029, 1965.

Dybkjaer, E. Enzyme methods for the demonstration of incom-
"plete antibodies. Proc. 10th Congress Int. Soc. Blood Transfusion,
Stockholm, 1964; pp. 1030-1035, 1965.

Polak, A. Experiences with a simple modification of the slide
technique of Rh testing with Papain. Proc. 10th Congress Int. Soc.
Blood Transfusion, Stockholm, 1964; pp. 1036-1039, 1965,

Fotino, Marilena, Marcela Boia, and Marie Danielescu. A new
simple slide test for salivary secretor status. Proc. 10th Congress
Int. Soc. Blood Transfusion, Stockholm, 1964; pp. 1040-1042, 1965.

Brun, G. C. Twelve years' experience with the Eldoncard
methods. Proc. 10th Congress Int. Soc. Blood Transfusion, Stock-
holm, 1964; pp. 1043-1046, 1965.

Hansen, P. An apparatus for measurement of Z5 •I blood for
routine haernoglobin determi .nation. Proc. 10th Congress Int. Soc.
Blood Transfusion, Stockholm, 1964; pp. 1047, 1965.

Langfelder, M., G. Sik, and K. Zst nsky. Ober gewaschene
Erythrozytensedimente. Proc. 10th Congress Int. Soc. Blood Trans-
fusion, Stockholm, 1964; pp. 1048-1050, 1965.
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Headquarters ..... US Army Medical Res Labora. r ,
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Animal. Laboratory; Blood; Blood Groups; Chromosomes

(U) Tech Objective - To investigate the blood groups, blood group substances, car-
bohydrate metabolism, erythropoietic mechanisms and endocrine blood and body fluid
levels of laboratory animals, with particular emphasis on the canine and subhuman
primate. Establish chromosome karotypes of laboratory animals. Knowledge of this
nature is imperative for the use of laboratory animals in transfusion studies.

ns.

(U) Approach - Blood samples will be taken from subhuman primates and other
laboratory animals as they reside in this laboratory's colony. Production of specific
primate, canine and other laboratory animal erythrocyte antiserum will be instigated
in either their respective species by isoirnmunization or by immunization of rabbits.
Biochemical assay of blood and body fluid endocrine levels as associated with carbo-
hydrate and erythropoietik pathways will be conducted on selected laboratory animals.
Tissue culture and direct cytological will be used for elucidation of chromosome karo-

Jypes.

(U) Progress (I Apr 67 - 30 Jun 67) - A paper is in preparation on the hematologi-
cal, blood chemistry values and osmotic fragilities of subhuman primates. Selected
Papio spp are to be immunized for the production of species specific RBC antiserum.
The isoimmunization of selected dogs is nearing completion for the production of
canine A1 , A and D RBC typing serum. A survey is underway on RBC glucose-6-
phosphate dehydrogenase, as well as true blood glucose levels, in subhuman primates.
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(U) Progress:

The progress in FY 1967 or the hematological values, blood
chemistry values and osmotic fragilities of Cercocebus spp. and PapIo
Opp. of primates has been quite successful. The manuscript and bibliog-
raphy of the results is in preparation for publication. As a result of this
work, normal clinical laboratory values for th:.s colony's primates are
established and employed in routine and experimental evaluation of the
animal committed to current project w-rk.

Several areas of further itite) eat have come to light as a re-
sult of this study. The comparison of primate leukocyte morphology to
human leukocytes indicates that the primates commonly have hyperseg-
mentation of polymorphonuclear (pmns) leukocytes. The significance of
such findings is that hypersegmentation of pmns is a criteria in the diag-
nosis of vitamin Bl ? and Folic Acid deficiencies in man. It is hoped
that next year we will be able to determine if our primates either have a
B1 2 deficiency or a different control on leukocyte maturation which could
normally lead to hypersegmentation. During the tabulation and compar-
ison of the blood glucose levels of baboons, it was found that the animals
were divided into those with extremely high blood glucose level or lower
than normal levels. A study of the situation indicates that quite possibly
there is an impaired glucose tolerance in primates. This, coupled with
a pilot survey on glucose-6-phosphate dehydrogenase content of erythro-
cytes, further indicates that subhuman primates carbohydrate metabolism
possibly follows different pathways and should be investigated for nurnerouS

* reasons.

In the past year, this division has been able to produce an
erythrocyte antiserum in rabbits against the cells of one baboon. The
utilization of this antiserum in various immunohematologic techniquesS~has enabled the separation of the rest of the baboon colony into two

1 groups. Those groups having an erythrocyte factor similar to the ba-
boon used to produce the antiserum or those lacking the factor. With
this foundation and current investigations, it will be possible to iso-
immunize baboons which are deficient in the erythrocyte factor and
thereby increase the specificity of the antiserum. Concurrently with
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the erythrocyte antiserum production has been the production of anti-
serum against whole baboon serum. It is now hoped that by fractiona-
tion of the baboon serum and further rabbit immunization with the com-
ponents to be able to produce specific antiserum which will be of value
in detection of possible incomplete blood groups of baboons.

With the assistance of Dr. Scott N. Swisher, Rochester Med-
ical School, this laboratory's canine colony was typed for the four known
canine blood groups (AZ, A, C, and D). This information was subse-
quently utilized in the production of canine erythrocyte typing serum
which is presently ready to be harvested and purified for distribution to

individuals in need of this typing serum.

The results of all of these investigations have been twofold.
First, it furthered our basic knowledge of this laboratory's animal col-

ony and secondly, as this laboratory progresses in the study of trans-
fusion complications, baseline data of this nature will be imperative
for the utilization of laboratory animal models.

Publications and/or Presentations:

None.

Selected Bibliography,:

Allen, J, R. and L. M. Siegfried. Hematologic alterations in
pregnant rhesus monkeys. Lab. Animal Care, 16(6): 465-471, 1966.

Garcia, Felix G. and Ronald D. Hunt. The hematogram of the
squirrel monkey. Lab. Animal Care, 16(l): 50-51, 1966.

Krise, George M. Hematology of the normal monkey. Ann.

N, Y. Acad. Sci. 85: 805-810, 1960.

Ponder, Eric, J. Franklin Yeager, and 14. A. Charipper.
Studies in comparative haematology. II. Primates. Quart. J.
Exper. Physiol. 19: 181-195, 1929.
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1.(Ur~biochemical Alterations of Human Rod Blood Cell. in Cold Storage
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AD96Headquarters :0MII US Army Medical Res Laboratory
US Army Medical Res & Dev Command Fort Knox, Ky. 40121
Washington, D. C. Z031 5 ,a,,,~,,,, 01 DeVenuto, F. I Ph, D.

NE.~tRoe eLTC L. R. Morse, S. S.
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Blood, Red Cells; Steroid Hormones

(U) Tech Objective - To investigate whether anti-bemolytic steroid hormones,
such as corticosterone interaction with lipoporteine of the cell me-mbrane of ery-
throcytes, are able to preserve the structure integrity of such membrane and pre-
vent or limit the breakdown of red blood cells during storage.

(U) Approach - Alterations of biochemical parameters of red blood cello will be
studied; these will include changes in pH and protein synthetic ability and also change
In ATP, protein, hemoglobin and nucleic acid concentrations occurring in red blood
cells during cold storage in acid- citr ate -dextroase solutions. These data will be cor-
related to one another and to the time period of storage. In parallel experiments, in
which corticosterone is added to the RBC suspension, the effect of this steroid in pre-
venting or limiting such alterations will be investigated.

(U) Progress (14 Mar 67 - 30 Jun 67) - The effect of corticosterone on the bio-
chemical alterations of human red blood cells during cold storage has been studied.
It has been found that corticosterone inhibits the hemolysis of red blood cells but
does not influence the precervation of ATP in the system. Other biochemical param-
eters, such as changes in hemoglobin, nucleic acids and ability to incorporate amino

acd nopoenhv enivsiae, h eut hwta h rcptt b
tained at 100, 000 x g from red blood cells hemolysates catalyze the incorporation of
labeled amino acid into protein at a rate proportional with the time of storage. Other
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•" Detail! Sheet # 1I(Publications and/or Presentations:

None.

Selected BibliosraPhY:

Agarwal, K. N. and L. Garby. Inhibition by corticosteroids

of red cell lysis in vitro. Acta Endocrinol. Suppl. 93: 3, 1964.

DeVenuto, F. Interaction of progesterone and aldosterone with
red blood cells of the rat. Proc. Soc. Exper. Biol. and Med. 1Z4:
478, 1967.

Bakerman, S. and G. Wasemiller. Studies on structural units
of human erythrocyte membrane. I. Separation, isolation and partial
characterization. Biochemistry, 6: 1100, 1967.

Rose, I, A. and V. B. Warms. Control of glycolysis in the hu-
man red blood cell. J. Biol. Chem. 241: 4848, 1966.
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(U) Alteration in Protein Components of Stored Red Blood Celia

S A S P0 0• ,3 0 0  B iochem istry 00350C '5. AR t , , GO• PL . ,. S U •0lO
Clinical Medicine 016200 Stress Physiologv 03 67 NA OTHER IDA

'Is.-eIa. I• MIE.' THOD 117VW .oTMXACý/QMAHT • OATR ' 01 OL•,'"Cas MST. V PR O Nlf~aAL .0

,..1m, .... 67 II1 -
C. In-HNuse6N

5 V L *,,soETACLATIOWACTVITV y. pERFOR614N O.OAN.i
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Reap. Ro CL . Gray, J. L., B. S."In.' Roce, LTC L. R. tA'a" Ledford, M. E.. A. B.

ZOZ-OX 66082 119L 50Ž.-44350 ""- DA
T"UOmo t.G3Y U TILIZAT IOM II. CON-0I0 AT+O-

NA NA
S Blood Preservation; Cells and Cell Constituents; Blood Proteins; Hemolysi-I.
Protein Purification; Electrophoresis; Chromatography

-. (U) Tech Objective - To investigate the nature of hernolysates obtained from red
blood cells stored under a variety of conditions. To separate and characterize the
major components of these hemolysates, and to correlate changes observed with tine
of storage.

" (U) Approach - Hernolysates will be obtained from red cells of whole blood stored
for varying periods of time under a variety of experimental conditions. The hemoly-
sates will be subjected to moving-boundary electrophoresis to establish changes in
the concentration patterns of the components. Gel or cellulose acetate electrophor-
esis also will be employed, as well as chromatographic techniques to separate the
major components for analysis by ultracentrifugation, diffusion and amino acid con-
tent.

' (U) Progress (ŽI Mar 67 - 30 Jun 67) - Hemolysates of stored red blood cells hav,
been subjected to fractionation procedures and the soluble protein preparations chros
atographed. A procedure employing pH gradient elution on a DEAE-cellulose columni
has been established for the separation of different types of hemoglobin and the non- I
hemoglobin proteins. Hemolysates of red blood cells stored for varying periods of
time were investigated and the separated components examined by disc gel electra-

.• phoresis.
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(U) Progress:

Hemolysates of stored red blood cells and the supernates
obtained from high speed centrifugation of the hemolysates have been
subjected to fractionation by anion-exchange chromatography utilizing
a microgranular DEAE-cellulose column. The system employs gradient
elution with a Tris-HC1 buffer of decreasing pH and constant molarity.
Modification of this gradient reported in studies on the heterogeneity of
hemoglobin has reduced considerably the time required for elution of
the constituents of the hemolysate with no apparent loss in resolution.
At least two types of hemoglobin, as well as two non-hemoglobin pro-
teins in low concentration, have been separated employing this chroma-
tographic procedure. Small analytical columns have been used to date,
and the procedure will be scaled up to preparative size to provide suffi-
cient amounts of the separated components for more extensive analysis.

Concentration of the separated constituents has permitted pre-
liminary examination with respect to electrophoretic mobility and homog-
eneity by means of disc gel electrophoresis.

Hemolysates prepared from red blood cells stored 0 to 28
days, with or without corticosterone added, have been subjected to
column chromatography. No significant quantitative change attributable
to time of storage has been observed in the hemolysates or their chroma-
tographically separated constituents.

Publications and/or Presentations:

None.

Selected Bibliography:

Huisman, Titus H. J. and Andree M. Dozy. Studies on the heter-

ogeneity of hemoglobin. IX. The use of trim-HCl buffers in the anion-
exchange chromatography of hemoglobins. J. Chromatography, 19:
160, 1965.
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Charnutin, Alfred and R. R. Curnish. Factors influencing the
electrophoretic patterns of red cell hemolyeates analyzed in cacody-
late buffers. Arch. Blochern. Biophys. 106: 433, 1964.
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(U) Lsasteurellka pcatis and Human Blood Group Crosts-Reacting Antigens
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Imumunology; Blood Groups; Pasteurella gestis; Antigens4

(if) Tech Objective - To determine the occurrence and location of humE-n blood
group- like-antigetbs in P. pcstis. and to quantitate the he m'olytic potency of serums
frroni mammals immuniazed with isoleated fractions of P. pEstia8.

(U) Approach -Sera of rabbits immunized with isolated gross fractions from P..
satin will be quantitative]-, assayed for groups A, B and 0 human red blood cell_

hemolyesins. Thtv analysis of samples collected at various times following immuiniza-
tion will establish immune response curves that will determine the induction period,
peak titers, and persistence of hemolysins for each of the antige n- antibody systems
studied. In addition, the data will determine whethev blood group-like -antigens of
P.pE~stis occur in the capsular or somatic portion of the cell.

(U) P7 ogress (I Apr 67 - 30 Jun 67) - Rabbits pre-immunized with human Group A
'Blood cells are currently being immunized with gross fractions prepired from cam-
mercial sPasteur&'lla pEstie vaccine. Sera from normal rabbits suid rabbits injected
with human Group Ared blood cells have been quantitatively assayed to determine the
immune responce curves that will be basic in characterizing the system* being studiedj
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Publications and/or Presentationa:

None.

Selected Bibliography:

1Kabat, E. A. and M, .M. Mayer. Experimental Immunochem-
istry. Springfield Ill. : Charles C. Thomas, 1948.

Raffel, S. Immunity. New York: Appleton-Century-Crofts, Inc.,
1961.
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Blood; Blood Transfusion; Transfusion Effects; Transfusion Test Methodn

(U) Tech Objective - Develop a get. -rally applicabie testing system to measure
the effects of transfusion, with and vwi~hout selected additives, and to test methods
and equipment used in transfusion the-apy,.

(U) Approach - Biochemical tests availRaAc will be compared to new programs andI

abaseline values on selected animal specie s will be obtaiined. Correlation will be. made

between in vitro tests and in vivo survival. Once baselines are established, experi-

tion will also be included where applicrable.

(U) Progress (24 Apr 67 - 30 Jun 67) - Very prelimninary _xt imentation has been
carried out defining the effects of hemoglobin ir, tha renal s ~~suggesting thathem-*

Mi. oglobin per se in excreted in several forns,.iI
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Publications and/or Presentations:

None.

Selected Bibliography:

Bunn, H. F. and G. D. Lubash. A controlled study of induced
diuresis in barbiturate intoxication. Ann. Int. Med. 62: 246-251, 1965.

Bunn, H. F., G. D. Lubash, K. H. Stenzel, and A. Rubin. Limr-
ited success of intermittent dialysis in chronic renal disease. JAMA,
188: 785-790, 1964.

Bunn, H. F. and J. H. Jandl. Dynamic exchange of hemes be-
tween hemoglobins. J. Olin. Invest. 45: 993, 1966.

Bunn, IN. F. and J. H. Jandl. Exchange of heme among hemo-
globin molecules. National Acad. Sci. 56(3): 974-978, 1966.
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Cadwallader, T. C. The effects of increased CS duration in
extinction of a conditioned avoidance response. USAMRL Report No.
7Z1, 1967 (DDG AD No. 649Z57).

* Evans, W. 0. "Emergence" as opposed to "the proliferation of
constructs." USAMRL Report No. 684, 1966 (DDG AD No. 647147).

Flick, D. F., J. B. Scott, and R. A. Hardin. Prelimr.inary ob-
servations on the reversal of hypovolernia with intravenous fat emul-
sion. Proc. Soc. Exper. Biol. and kied. 124: 793, 1967.

Flowers, H. H. A comparison of the neutralization ability of a
heterologous vs. homologous coral snake (Micrurus fulvius) venom.
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